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VOLUME 39. 


Some Recollections of Machine 
Shops in the Early Forties. 


BY WASHINGTON JONES. 


The boilers which were placed on 
board of the boats spoken of last week, 
were of the type which Mr. John Bourne, 
in his treatise on the Steam Engine, fa- 
cetiously styles ‘“‘A Yankee Boiler,” and 
as a “Phenomenon,” which latter epithet, 
if meant to characterize its quality as 
a steam producer, was applied justly. 
They are in almost universal use at the 
present time on tugboats, and differ from 
Mr. Bourne’s description only in the sub- 
stitution of return tubes for flues, and the 
omission of the worse than useless water 
bottoms. In the case of those made in the 
forties, the ‘‘assistant” has drawn and re- 
drawn the position of tubes in tube sheets, 


both on paper and on the tube sheet itself; 


in the endeavor to squeeze in one or two 
more tubes to suit the ideas of the 
“powers that were,” when the group was 
overcrowded already. Experience cor- 
rected that, and taught that greater effi- 
ciency is obtained by increasing the space 
between the tubes. 

The teaching of later practice is, that 
the spaces between the tubes should be 
not less than one-third the diameter of 
the tubes. This disposal gives wide ave- 
nues for circulation of water,.and affords 
room for the bubbles of steam to ascend 
freely, and without displacing, violently, 
the water in contact with the tubes; and, 
consequently, reduces zeny tendency tow- 
ards foaming. A desirable way, some- 
times used, is to place the tubes on lines 
radiating from a point some distance be- 
low the boiler as such arrangement gives 
spaces between the tubes, in a horizontal 
direction, which become greater as the 
rows succeed each other upwards. That 
is, the lowest row has spaces of, say, one- 
third of a tube’s diameter; the second row, 
one-sixteenth of an inch more; the third 
row, one-eighth of an inch more, and so 
on. In this disposal, as the quantity of 
steam bubbles generated on the rows of 
tubes is cumulative, the spaces for their 
passage should increase in a certain rate, 
and thus obviate an accelerated ascent 
and greater disturbance of the steam- 
liberating surfaces. The late Chief En- 
gineer Alban C. Stimers exemplified this 
idea in the boilers of the river monitors; 
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.. which the tubes were reduced in diam- 
eter as their position in the boiler, on ver- 
tical lines, became higher; and, conse- 
quently, the spaces between them _ in. 
creased correspondingly. In the first 
boiler of this type the holes for tubes in 
one sheet were large enough to allow the 
tubes to slip through, and in the other 
sheet the holes were somewhat less than 
the body of the tubes. One end of each 
tube was turned down so that a slight 
shoulder could be had. The tubes were 
inserted until the shoulder bore against 
the inner side of sheet, when the project- 
ing ends were riveted over first, and then 
the other ends. This was found to be un- 
necessary and was not repeated. Tube 
expanders were not yet invented. 
Amongst the new machines which ap- 
peared at this time (early forties) were the 
Fourneyron turbines, which type was in- 
troduced into the United States from 
France by Mr. Ellwood Morris, C. E. 
Many of these were built at the South- 
wark Foundry, and were quite satisfac- 
tory as water motors, giving a high per- 
centage of useful effect. They were the 
forerunners of the turbines now so largely 
made in the United States. The South- 
wark Foundry had secured the exclusive 
right to build the Nasmyth steam ham- 
mer, for use in the United States. Many 
an hour has the “assistant” pored over 
the self-acting gear, designed by Mr. 
Nasmyth to suit varying amount of drop 
to the “tup,” in the endeavor to simplify 
it, and to overcome its perverse disposi- 
tion to knock itself to pieces—but with- 
out success. That was reserved for a later 
day and for more experienced hands, and 
on entirely new lines. If the forging of 
the “Peacemaker” had been made under 
this type of hammer of sufficient weight, 
in all probability it would have been thor- 
oughly welded, and its disastrous burst- 
ing on the “Princeton” would not have 
shocked the country. About half of the 
breach of this gun was brought to the 
Southwark Foundry for examination, 
and, if possible, to determine the cause 
of its failure. The fractured part had not 
the least fibre, but was granular, with 
small crystals interspersed. One crystal 
exposed a face of at least half an inch 
square. There were evidences of imper- 
fect welding to be seen, and the general 
appearance of the metal was raw. The 
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Ericsson gun was forged in England and 
brought over in the rough, and completed 
at the Southwark Foundry, except the 
boring, which evidently had been done 
with a bar, as a hole of about 5 inches 
diameter was through the butt. 

In fitting the breech pin, it was neces- 
sary to have the size and shape in the rear 
of the chamber; in order to get these, 
one of the slimmest “cubs” was instructed 
by his foreman what he was to do, and 
then shoved arms and head first into the 
bore, which was about 12 feet long and 


t 


114% inches diameter—rather a confined 
space in which to fit gages for the diam 
eter, and shape of chamber. A little con- 
sideration of the matter would have 
shown that all the measurements required 
could have been found without sending 
a boy into such a cramped place. It is 
most likely that accurate measurements 
were not obtained, but they were sulh- 
ciently near the truth for roughing; and 
that the final adjustment to place was 
done by grinding in. 

The gun was discharged some hundreds 
of times, but no observance of gases 
escaping past the breech pin was made. 
Indeed, none could possibly escape, even 
if the butt of the pin did not fit the cham- 
ber, for the shank had a threaded end 
upon which the cascabel was screwed; 
and as its fitting was done in the “open,” 
every opportunity was had to make a 
tight joint. 

Just here it seems pertinent to allude to 
“scraping,” now such an essential opera 
tion in the production of accurate sur 
faces. Then, the file was depended upon 
to reduce high spots, marked by red 
lead spread upon a board of panel stuff, 
as flat as pattern-makers’ planes could 
make them. Just fancy their use in a 
first-class machine shop of the present 
day! 

The breech of the Ericsson gun was 
reinforced by wrought-iron rings shrunk 
on. One clause of the specifications re- 
quired these rings to be bored so that 
sufficient expansion to slip them into 
place would be had by immersing them 
in hot water! This condition was waived, 
and permission obtained to heat the bands 
in a charcoal fire until they took on a 
light-blue tint. The expansion obtain- 
able by heating to the temperature of hot 
water would have been not quite ,;3, of an 








470-2 


inch. Those familiar with such 


tions can readily see that such a small 


opera- 


margin for shrinkage would require most 
expert handling of the rings to get them 
into position on the body of a cold gun; 
but in a clear charcoal fire the temperature 
of 600 degrees was had, and a consequent 
expansion of ,/5 of an inch, which allowed 
ample time to do the work before the 
rings cooled down to their normal diame- 
ters. The purpose of the specifications, 
probably, was to limit the contraction of 
the rings upon the body of the gun to 
just sufficient to insure a slight strain. 
However, that is a condition consequent 
of the 


the difference in diameters 


parts when at the same temperature; and 


upon 


if that difference be observed, the piece 
to be shrunk on may be heated to any 


degree less than that at which scale will 
form. 
One or two cases are recalled where 


cranks have “nipped,” by accident or awk- 
wardness, before reaching their position, 
but were released by subjecting them to 
an application of hot foundry metal, re- 














AMERICAN MACHINIST 


His shop was 
machine 


gines for river steamboats. 
equipped but 
All the steam cylinders of his engines 
were bored in a lathe whilst lying in a 
The cutter-head was 
On one 


with few tools. 


horizontal position. 
fed by a screw turned by hand. 
occasion an apprentice (now the head of 
a large machine works) was set to “feed 
up,” which, being rather a monotonous 
job, gave him opportunity to ponder. Be- 
ing of an ingenious disposition, the result 
of his thought was to place a star wheel 
on the feed gear which would engage it- 
self at each revolution of the bar with a 
pin and cause the feed screw to turn suffi- 
ciently to advance the cutter the proper 
distance for a fresh cut. (This is now a 
well known device.) In one of his rounds, 
Mr. Holloway saw this arrangement and 
asked questions, and finally said: ‘Jacob, 
the attend to this; 
you go and fit up the steam chests”—an 


one ot laborers can 
example of ingenuity appreciated and re- 
warded, which recalls the story of Hum- 
phrey Potter and his device for moving 
automatically the steam valves of the Cor- 
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A Contributor’s First Experience. 
“The first article I wrote appeared in 


the ‘American Machinist,’ January 15, 
1881. As _ the 


with this introduction of my first attempt 


circumstances connected 
at writing may influence others who are 
now too backward to make a similar at- 
tempt, I will take space to recite them. 
There is one thing about practical litera- 
ture, no matter what subject may be dis- 
cussed—it almost invariably displays 
shop experience, and presents something 
that can be practically applied to benefit 
someone in the this 
thought that caused me to yield to solici- 
tations from my friend, Mr. John Doo- 
little, a machinist, to commence writing, 
and send an article to the ‘American Ma- 
He seemed to think I would be 


business. It was 


chinist.’ 
successful, owing to the character of the 
sketches observed I had 
collected in my travels, of shop wrinkles, 
Soon after mailing my first 


and notes he 
receipts, etc. 
article to the ‘American Machinist’ it ap- 
peared in a very attractive form, cover- 





The Lever A and Crank B 
are parts of the recoil 
checking gear. 








tained in a dam of sand built on a section 
of the hub. A much better plan is to use 
a hydraulic press and force the parts into 
place, as ample time can be had for the 
work, and no emery papering is needed 
produced 


to remove the discoloration 


by heating. This plan was adopted by 
the Port Richmond Iron Works in their 
contract with the Reading forge to finish 
and put the 
crank-throws for the engines of the Amer- 


together shaits, pins and 
ican Steamship Company’s fleet—‘‘Penn- 
“Ohio,” “TIli- 


and it proved so satisfactory that 


sylvania,” “Indiana” and 
nois;” 
the same plan was used on all built-up 
crank shafts made subsequently at those 
works. In fact, there seems to be uncer- 
tainty as to parallelism of pins and shafts 
in built-up crank shafts when the heating 
and shrinking on of the throws is em- 
the 


may 


ployed; for the seizure of cooling 
the cold 
simultaneous, and if so, distortion is very 
likely to And, in addition, the 


process is much less expen 


parts upon parts not be 
follow. 
“forcing-in” 
sive. 

One or two amusing incidents which 
happened in the “Chalk Age” were re- 
lated to me by a participant, Mr. T. Hol- 
loway, who in his day had almost a mo 


nopoly in Philadelphia of building en 





ERICSSON’S GUN “OREGON.” 

nish pumping engine which hitherto had 
required his close personal attention. 
Mr. 


Holloway secured the contract for an en- 


\nother of the ancient legends is: 


gine, against the bid of an establishment 
which turned out carefully fitted machin- 
ery. One who was interested in the lat- 
ter, spoke of the disappointment to him- 
self, caused by the failure of his estab- 
lishment to get the order, and concluded 
his remarks: ““And his rough-and-tumble 
engines—confound them—work as well as 
ours, although we take so much pains in 
fitting them up.” Now, the truth is, the 
men who made their mark in those early 
days were born mechanics, and to them 
can be applied a paraphrase of the quota- 
tion, ““Poéta nascitur non fit.””. They pos- 
sessed sound judgment and an intuitive 
perception of proportion, which qualities 
more than compensated for lack of inti- 
mate knowledge of the “science of quan- 
doubtful if 
cared for 


tities,’ and it is 
felt the 


been jocosely termed “mathematical mil- 


loss, or what has 
linery.”’ 

\s the Ericsson gun “Oregon,” and its 
carriage, have been alluded to, I send a 
drawing of it, made after hours and by 


candle-light; hence some “slips of the 


pen.” 


they ever 
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ing the whole of the front page. I was 
not prepared for such an introduction. I 
felt I wanted to commence, if such was to 
be, in an unattractive manner. I always 
started in at the back when watching for 
the article; and when I saw what greeted 
my gaze in the number containing it, I 
gave the page a fling from me, with feel- 
ings of embarrassment, criticism, respon- 
sibility and gratification all intermingled 
in such confusion that I did not attempt to 
read the article, but straightway hunted 
up my friend Doolittle to tell me what he 
honestly thought of it, as I held him re- 
sponsible for getting me into the dilemma 
I felt that the prominence of the article 
had placed me in. ‘Why,’ said I to John, 
‘I have not anything more to write about, 
and such publicity will cause them all to 
be chasing me up and bothering the life 
out of me.’ I shall never forget his reply, 
which was an order for me to go home, 
open my sketch box, use my brains, and 
let him see an article from me every week 
or two, or else he would disown me.”’— 
Thos. D. West, in “The Foundry.’ 
+ o + 

It is thought that the coarser kinds of 
cotton goods will soon not be manufac- 
tured in England, and the cotton industry 


there seems to be passing through a crisis. 
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The Latest Design of Stiles 
Hammer. 


The 


the newest design of 1,500-pound Stiles 


half-tone given herewith shows 


friction-roll drop hammer, built by the 
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As one pound of carbide will yield ap 


Cost of Calcium Carbide and 
Acetylene Gas. 
A committee under the auspices of “The 
Age” the 
manufacture of calcium carbide at Spray, 


proximately 5 cubic feet of acetylene gas, 
the cost of the gas will be $3.28 per 1,000 


It 


as the cost ol 


cubic feet will be really a little more 


Progressive has investigated 
than this, conversion, sto! 


age, etc., has to be taken into account, so 

































E. W. Bliss Co., Adams street, Brooklyn, N. C., apparently getting at the real bot é 
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LIFTING, MECHANISM OF DROP HAMMER 
mechanism of the lifter is also given, and are essentially an experimental plant, 


it requires no explanation. This ham 
mer differs from former models mainly 
in the proportions of parts and in the 
weight the These 
drops are built with 1,000 and 2,000 pound 


of whole machine. 
hammer heads and also in smaller sizes. 

The tendency is more and more tothe use 
of heavier hammers, and to do with one 
blow what heretofore has required several, 
evidently pointing toward increased econ- 
omy and efficiency. The anvils are now 
to the 
weight of the hammer head 


: a AA 

The horseless carriave race arranged to 
take place between Paris and Marseilles in 
July has been postponed to October, when 
it will take place under the direction of the 
Automobile Club, of Paris. 


made from twelve fifteen times 



















the highest commercial capability is not 
realized... The cost of the water power at 
the turbine is $5 per horse-power per year, 
and the total power used is 246 horse- 
The esti- 
mated cost of the plant is $1,200, and the 


power, costing $1,230 per year. 
labor cost is $11 per day. Running con- 
tinuously 24 hours per day, the product 
is 2,000 pounds of carbide. The cost for 
materials daily is $14.39, and the ultimate 
cost of the carbide, with the plant running 


365 days a year and 24 hours per day, is 
$32.77 per ton of 2,000 pounds. While 
the cost of the water power is low, the 


freight charges are heavy; but the opera 
tion of the plant as a whole seems to give 


us a tolerably reliable idea of the cost of 


production. 


IMPROVED DROP HAMMER 








The Uses and Advantages of a 
Public Supply of Compressed 
ir. 
BY FRANK RICHARDS. 
Pumping or Raising Water. 

With our supply of compressed air 
standing always ready at a pressure of 
100 pounds, another important general 
use of it would be for pumping or forcing 
water. Of the amount of power con- 
stantly required for this purpose it is use- 
less to speak, and it would be also useless 
to attempt to give any reliable data con- 
cerning it. Every city, of course, has its 
water works, and water is practically 
It seldom happens, how- 
ever, that the water is delivered to us 
at a high enough level for our purposes. 
The drawing of water, one of the most 
primitive and unfailing of occupations, is 
still a necessity upon us. The draught 
upon the water supply of every city re- 
duces the head during the busy hours, 
so that those who get what they want, 
and when and where they want it, from 
the unaided water-works system, are the 
exception rather than the rule. 

For quantity and quality of water, New 
York has much cause for satisfaction in 
comparison with some of her neighbors, 
but in a large part of the city the supply 
may be said to be merely brought to the 
building, and not distributed through it, 
by the water works. Power pumps are 
in use everywhere for forcing the water 
Steam pumps are 


everywhere. 


to the upper stories. 
largely employed, and also the hot-air 
pump is very frequently found, especially 
in the smaller and cheaper buildings. A 
very common advertisement in the daily 
papers is for the position of janitor or 
janitress. These janitors seeking posi- 
tions are generally looking to have charge 
of the five-story and basement tenement 
houses which are so numerous, and which 
are so rapidly superseding every other 
style of dwelling, except for the wealthy. 
A common item of the standard adver- 
tisement of this class is the information 
that the applicant “knows all about 
pumps.” This is so specified because the 
use of the pumps is so common. While 
the use of power pumps is so general in 
the “flat’”’ houses, it is absolutely univer- 
sal in the tall office buildings of every city. 
The three indispensable things in the 
equipment of every large building in these 
days are the elevator, the electric light 
dynamo and the power pump. 

As compressed air is applicable for the 
development of power wherever steam is 
used, and as where a supply of it is pro- 
vided, it is always a ready substitute for 
steam, it can always be used in a steam 
pump instead of steam. In the common 
direct-acting steam pump, however, the 
air should not be used if anyone has any 
desire of using the air with economy. 
That the air can be employed to operate 
the common steam pump has not added 
to its credit for economical employment. 
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The large and unavoidable clearances to 
be uselessly filled in this style of pump, 
and the fact that at the end of the stroke 
the cylinder must be filled with air at its 
highest pressure, whether that pressure 
be needed for the work or not, make it 
extravagant and unnecessarily costly to 


use the air in this way. A pump designed 
to be driven by compressed air may be so 
made that the air will be enabled to make 
an excellent economical exhibit. In fact, 
there is no place where the economy of 
its application may be better adjusted and 
more clearly shown. The work of pump- 
ing water to a given level is so certain 
and uniform that a pump could be made 
exactly proportioned and adapted to the 
service; and the pump when done would 
also be a vastly more economical appara- 
tus than the common steam pump of the 
day, even for steam. 

With a constant air pressure of 100 
pounds, and a known head or pressure of 
water to maintain, the areas of the cylin- 
ders should first be proportioned to the 
work to be done. The travel of the pis- 
tons should be limited at both ends of 
the stroke, preferably by a crank until a 
better device is invented, and a fly-wheel 
or other means of carrying the pistons to 
the ends of their stroke in either direction, 
and over the center, should be provided. 
Two sets of pistons connecting to cranks 
at right angles would greatly reduce the 
duty of the fly-wheel, and three pistons 
and cranks would do better still. A fixed 
cut-off should also be provided for the 
air cylinder, or cylinders, the cut-off oc- 
curring in this case at about one-quarter 
stroke, so that the terminal 
would be nearly down to that of the at- 


pressure 
mosphere. The pump would, of course, 
be controlled by the throttle valve, and 
if a duplex pump, the throttle valve might 
be actuated automatically to vary the 
speed of the pump according to the fluc- 
tuations in the use of the water. 

With our air supply provided and the 
cost of it known, we can compute ap- 
proximately the cost of the air used for 
pumping a given quantity of water under 
selected conditions. Say that we have a 
building of considerable height, with a 
tank on the roof into which we are to de- 
liver the water, and that the lift is 150 feet. 
As we will see later, this is not the ideal 
way of using an air supply for water ser- 
vice, but it seems proper to consider it in 
this connection. I assume that we have 


.a duplex pump with the water cylinders 


5-inch diameter by 12-inch stroke, and the 
air cylinders 7-inch diameter by 12-inch 
stroke, and that the pump is so designed 
and constructed as to satisfy the condi- 
tions which I have mentioned; that is, that 
the pistons shall have a positive travel and 
only the necessary clearance in the air 
cylinder, and that there will be a fixed 
cut-off at one-quarter stroke. Now, with 


150 feet of total lift for the water, the pres- 
sure will be: 150 & .434 = 65.1 pounds per 
Allowing for pipe friction, 


square inch. 
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we may make this 70 pounds; and with the 
pump running at 30 revolutions per min- 
ute, the power required for the water cyl- 
inders will then be: 

52X.7854X70X 120-+-33,000=4.99 H. P. 

This we, of course, call 5 horse-power. 
The volume of water delivered per hour 
will be: 

52.7854 120 60+-144=981 cubic feet. 
We may deduct from this 5 per cent., 
which gives us 932 cubic feet, or 932 X 
7.48 = 6,971 gallons per hour lifted 150 
feet. 

The theoretical M. E. P. of air at 100 
pounds pressure, cut off at %4 stroke, is 
44 pounds. It is in practice higher than 
this, for two reasons: First, because the 
expansion of the air will not be absolutely 
adiabatic; and second, because when the 
clearance is included the actual rate of 
expansion will be materially reduced. 
We, however, can afford to neglect that, 
and the power of our air cylinders will 
then be: 

72.7854 X44 X 120--33,000—5.64 H. P. 
This, it will be noticed, is 12 per cent. in 
excess of the power required by the water 
cylinders. In connection with the con- 
ditions mentioned just above, the actual 
excess of power will be at least 20 per 
cent., and will be sufficient to cover all 
contingencies. 

The volume of air used per hour will be: 

72.7854 120 44 X60--144—481 cu. ft. 

To this we add 1%, to cover all possible 
losses, which gives us: 481 + 161 = 642 
cubic feet. This, it win be remembered, 
is air at 100 pounds pressure; then, 642 
7.8 = 5,207.6 cubic feet of free air per hour 
to lift 6,971 gallons of water 150 feet high 
in the same time. The time element, of 
course, has nothing to do with the air 
cost of the operation, as a larger pump 
would do it quicker, and a smaller pump 
more slowly, but either with presumably 
the same efficiency. 

Dividing the cubic feet of free air used 
by the gallons of water lifted, 5,207.6 ~ 
6,971 = .747, we find that it takes, say, .75 
cubic foot of free air for each gallon lifted, 
or 750 cubic feet per thousand gallons; 
and as our air costs $0.05 per thousand 
cubic feet, of $0.00005 per foot, the cost 
will be 750 X $0.00005 = $0.0375—three 
and three-quarter cents per thousand gal- 
lons. 

For lesser or greater lifts the cost will 
be in proportion; but in all cases the size 
of the pump and the ratio of its cylinders 
should be carefully adapted to the work 
to be done. 

The use of the air for any such service 
as this affords an excellent opportunity for 
reheating the air before using. This in- 
variably results in a considerable saving 
in the cost of the air used; and in the 
above case it would, with a saving of 25 
per cent., bring the cost down from three 
and three-quarters to below three cents 
per thousand gallons of water fted 150 feet. 


A saving of 50 per cent. is quite com- 
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monly claimed for reheating compressed 
air; but in all the figures given in these 
papers I.prefer to keep well within the 
margin. 

Where the quantity of water to 
raised is not large, and where it can be 
done, say, once or twice a day, and some- 
one can be at hand to start it, a single 
pump will do as well as a duplex, and it 
may always be arranged to stop auto- 
matically, so that no overflow will be 
possible. The advantage of the duplex 
pump is that it may be made entirely 
automatic, both for stopping and starting, 
and may be trusted to maintain the re- 


be 
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ion, with a screw and crank for cross-feed 
and a graduated compound for angular 
work. The gap carriage is gibbed fast 
to top slide, and also has screw for cross- 


upon the reinforcement in the center of 
bicycle handle bars. 

The machine is normally a broaching 
machine, and was illustrated and described 





A BROKEN CRANK SHAFT. 





PATTERN-MAKER’S LATHE. 


quired supply night and day without at 
tendance. Of should not be 
necessary to keep reminding people that 
here, as elsewhere, if the air is obtained 
from the mains of the General 
pressed Air Company, there are no boiler 
or boiler room, or coal or ashes, or water 
or fire, or fireman or insurance risk, or 
frequent repairs, or anything but occa- 


course, it 


sionally paying the air bill. 
A & & 


A New Pattern-Maker’s Lathe. 

We illustrate an interesting lathe espe- 
cially designed for pattern-makers’ use. 
The striking features of it are in the range 
of sizes of work provided for, and in the 
wide applicability of the slide rest. There 
can be no question that the providing of 
a good slide rest for a pattern-maker’s 
lathe tends to the production of better 
work and the more rapid execution of it. 

The lathe, it will be seen, is a gap 
lathe, the gap of which may be 
nished of any desired width, the substan- 
tial top slide for the rest being moved 
back and forth by rack and pinion to open 
or the gap, and then securely 
clamped as desired. The spindle is of 
hammered steel with large bearings. A 
face plate is provided for the back end, 
so that with the tripod rest, pieces may 
be turned much larger than will swing in 
the gap. The balanced cone has five 
steps, and a brake is provided for quick 
stoppage. The head-stock may be swiv- 
eled for bevels or tapers, and the tail- 
stock may also be set over. The carriage 
has long bearings and is gibbed to the 
It is fed along by rack and pin- 


fur- 


close 


top slide. 


Com- ' 


shown inverted in the 


The 
foreground is also used in the tripod stand 


feed. rest 
for turning large work. 

The dimensions of the lathe shown are: 
Swing, 27 inches; over the ways, 50 inches; 
over the floor, 87 inches; gap opens 24 
inches. The steps of the cone are from 
414 inches to 16% inches diameter for 3- 
inch belt. The tight and loose pulleys of 


the countershaft are 10 inches diameter, 


BROACHING 





by us as such in our issue of November 
21, 1895. Instead of pulling a broach 
through a hole of any shape, the machine, 
as here shown, pulls the bicycle handle 
bar through a die, cutting upon it 64 
teeth at a single operation. In addition 
to this, a special chuck and a hollow screw 
allow the bar to 
through the machine in the one direction. 


handle pass entirely 


A solid single die has been used success- 
fully for cutting the teeth, but it is pro- 
posed to use two or more dies spaced with 
collars to allow of flooding with oil and a ° 
free passage for the chips 

A A 


A Broken Crank Shaft. 


The half-tone shows a broken crank 
shaft of a stationary engine of 250 horse- 
power. As will be seen, it broke in the 


journal near the crank. It was here 9% 
inches diameter and 18 inches long in the 
bearing. The correspondent who sends 
us the photo tells us that the shaft was of 
hammered steel 

1881, and it is 


probable that such a piece of material as 


The engine was built in 
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PORTION OF 


to run at 600 revolutions minute. 
Weight, 4,000 pounds. 
The lathe is built by the 


Machine Works, Fitchburg, Mass. 


per 


Fitchburg 


eas 
External “ Broaching.” 


We illustrate a machine recently built 
by John T. Burr & Son, Brooklyn, N. Y., 
and specially adapted for cutting the teeth 


HANDLE BAR 


this shaft is made of could not, or would 


not, be produced in any iron or steel 
works at the present day. The journal 
showed two pieces of metal which had 


been dovetailed into the shaft to fill holes 
in it, that the who 
forged the shaft were not alone culpable. 
We are told that eight new crank pins had 
been put into the crank of this same en- 


manufacturers 


SO 


gine in ten years 











474-6 


Fastening Piston Rods. 


BY F. A. HALSEY. 

While this subject is up for discussion, 
will someone please rise and explain the 
reason for the conventional taper fit be- 
tween piston rod and crosshead hub in 
engines using keyed-in rods? 

A good many engines have been built 
irom my designs in which this fit was 
made straight, and if there is any objec- 
tion to the arrangement it has not come 
to my knowledge. 

I cannot see that the taper fit accom- 
plishes any good purpose whatever, while 
it does accomplish the distinctly bad pur- 
pose of throwing a heavy and useless 
bursting strain on the crosshead hub. A 
taper fit is an expensive one to make, 
especially in this case, where the rod 
must be of a given length outside the 
crosshead boss—the matter being aggra- 
vated by the drawing of the rod into the 
hole by the draft of the key. Consider- 
able cutting and trying is therefore neces- 
sary. 

The straight rods are turned full size 
to the end without any shoulder what- 
ever, and bottom on the bottom of the 
hole in the They are 
made an easy sliding fit, which makes re- 
The 
great advantage of the straight fit, how- 
ever, is that it permits the rod to be boldly 
finished at the first 


crosshead boss. 


moval at any time a simple matter. 


cut to length and 
handling. 

This avoidance of repeatedly putting to- 
gether and taking apart, is one of the 
sources of shop economy which is not 
worked as it should be. It is carried to 
an extent in some shops which the old- 
time, cut-and-dry machinist would not be- 
lieve possible, and there is no more fruit- 
ful field for a designer to study than to so 
lay out his work as to encourage it. 

In the case of the fit in the piston, there 
At that end 
the rod cannot be made to bottom on its 


is some excuse for the taper. 
end. To forge on a collar is expensive, 
while to turn down for a shoulder of suffi- 
cient area reduces the area of the section 
of the rod. This area is still further re- 
duced by the keyway or the threads for 
the nut, leaving a small net section, unless 
the rod is of excessive diameter to begin 
with; but if anyone can give any excuse 
for the taper fit, or any objection to the 
straight one, at the crosshead end, he 
will afford me information which I have 
searched for in vain. 
A A A 

Pneumatic Transmission Tubes. 
Editor American Machinist: 

There has been considerable wonder- 
ing of late why the pneumatic postal ser- 
vice, so successfully inaugurated a couple 
of years ago in Philadelphia, has not come 
to the front more conspicuously and been 
more generally adopted. There have been 
inquiries from several large cities as to 
why the Post-office Department has not 
given them this service, and a few weeks 
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ago some newspapers took up the matter 
and argued for pneumatic transmission. 

There has been no complaint of unsatis- 
factory performance in Philadelphia, 
while its forty miles of tubing have been 
steadily at work ever since they were 
planted, without a single break or cessa- 
tion in the service. 

This system can no longer be said to 
be on trial, and the delay on the part of the 
Government in extending it is noticeable 
as compared with Berlin and other Euro- 
pean capitals, where it is in extensive and 
successful operation. 

Here in New York, where the policy is 
to centralize the Post-office, making the 
suburban towns branch stations, with a 
view to a more economical service, the 
pneumatic tube system would prove 
especially valuable; in fact, it would tend 
more than anything else to make penny 
postage practical. 

Within the boundaries of the Greater 
New York to be, nothing could better 
unify and cement the aggregate parts into 
one body than postal communication that 
would give all the advantages of the tele- 
graph and the telephone. I believe the 
Government expended about $25,000 on 
the experiments in Philadelphia. If the 
service for the Greater New York were to 
cost a million, it would be money well ex- 
pended. 

I have been at some pains to investi- 
gate the present prospects of the pneu- 
matic enterprise, and find that it is full 
of life and vitality. While not a great 
deal has been said of late on the subject, 
and the Government has done nothing, 
those financially interested are preparing 
for an extensive use of the tube for com- 
mercial purposes. Some experiments in 
this line have also been made in Philadel- 
phia, with satisfactory results. The ex- 
periments with six to eight-inch tubes 
have been successful, and the system is 
being perfected for even larger service. 
It is believed that from one to two feet 
diameter are practicable, and that such 
service will be seen at no very distant day. 

Some short-line experiments have been 
made with much larger tubes, even for 
passenger transportation, but the question 
of cost comes in to limit the size, the most 
practical engineers now confining their 
efforts in the main to parcel transporta- 
tion. A New York control- 
ing the rights in the leading inventions 
for pneumatic work has obtained a con- 
from the Underground Rapid 
Transit Commission for an eighteen-inch 
tube space in the conduit, whenever that 
may be built, when a very general pack- 
age service would be inaugurated. 

All the difficulties of lateral branches 
have been overcome by patent switches, 
while electrical devices give notice of the 
destination and whereabouts of packages 
forwarded. It is not meant here, how- 
ever, to go into details of the technique 
of the pneumatic system. The aim is to 
give the public assurance that it is not 


company 


cession 
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dead or declining. On the contrary, it 
is destined to perform great service to the 
public and to become an indispensable ad- 
junct to all retail business. 

The special advantages of pneumatic 
service are speed, economy, efficiency and 
privacy. Letters and sealed dispatches 
can be delivered more quickly than tele- 
graphic messages, while there is, of 
course, no limit to words, and entire pri- 
vacy is secured and it is more economical. 
All these advantages have been fully 
proven. In Philadelphia, packages have 
been sent at the rate of fifty-eight per min- 
ute, which illustrates the speed and com- 
mercial value of the system. 

Whatever delays there may be in any 
of the proposed private enterprises for 
commercial uses, there ought to be none 
on the part of the Post-office Department 
in extending the system to the distribu- 
tion of the mails from the central offices 
to the sub-stations. Nothing could prob- 
ably be done in any direction that would 
so greatly facilitate business in the large 
cities as the use of pneumatic tubes for the 
postal service. Will not the department 
wake up to the importance of this matter 
and let the good work go on? 

MAX JAGERHUBER. 

680 West End Avenue, New York. 

A A + 
Bicycle Tools—XXIII. 
HUBS—CONTINUED. 

There is possibly still a difference of 
opinion as to what is the cheapest method 
of making a cycle hub of the ordinary 
flanged form. Those who should by varied 
experience be best qualified to speak with 
certainty, say that there is but little differ- 
ence in the cost of the various methods 
when carried out under superintendence of 
equal efficiency. There may be, and unques- 
tionably there is, a very considerable dif- 
ference in the cost of hubs in different 
shops. Some shops believe a drop-forged 
blank makes a far better hub than can be 
shaped from the solid bar, and it is a com- 
mon saying among experts that a fin- 
ished cycle hub can be made from the 
solid bar at a stock-included cost no 
greater than the cost of a rough drop- 
forging for the same hub. If this is true— 
and I do not think it is very far out of the 
way—then if this drop-forged blank is 
finished by twenty-one separate engine 
lathe operations, as is the Gormully & 
Jeffery practice, the G. & J. hub must cost 
a good deal more when it is machined 
than the Lozier hub costs in the same con- 
dition. My last conversation with Mr. 
Jeffery inregard to hub-making took p!ace 
nearly three months ago. At that time 
the G. & J. hubs were finished in the lathe; 


but the solid bar and screw machire 
method was being tried carefully. What 
the result of this trial was, or what 


changes have been made in the G. & J. 
methods since last January, I do not know. 
The operations were made so numerous 
as to obtain all advantages possible from 


= Atkins. 


er 
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minute sub-division of work, and all the 
arbors, drivers and lathe tools generally 
were made in multiple, so that each lathe 
and lathesman had a simple cut to make 
and excellent facilities for expediting the 
operation. It would be a waste of time 





Fig. 148, STIRLING HUB PARTS. 


to specify and separately describe each 
one of the G. & J. twenty-one hub mak- 
ing operations. The hubs are made in 
common engine lathes, and when finished 
are fine examples of the turner’s art, and 
are as near an approach to perfect truth 
as any commercial machine work is ex- 
pected to be. It is this truth and uniform 
concentricity of the lathe-finished hub 
which makes this expensive method of 
finishing possibly economical. Hubs 
made in the lathe are true, very nearly; 
while hubs made in the screw machine 
can never be relied upon as true, and must 
be, and are, refinished where accuracy is 
demanded. 

Besides the hubs made from the solid 
bar or from drop-forged blanks, there 
are several hub forms which have a body 
of drawn tube and flanges of different 





Fig. 149. ASSEMBLING STIRLING HUBS. 


sheet metal, “struck up” or “drawn” 
shapes. 

The Western wheel hubs are made of a 
heavy tube with drawn flanges brazed on. 
Formerly these hubs and flanges were 
made from stock of such gage that the 
press operations brought the parts to fin- 
ished dimensions. Now the blanks are 
much thicker than the finished parts; the 
inside diameters are made right in the 
brazed blank, and the pieced-up structure 
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is finished all over outside in the engine 
lathe, as shown in Fig. 148. It was found 
difficult to produce uniform hubs by press 
work alone. By using the present thick 
sheet-metal stock, the Western wheel ob- 
tains a cheap blank having a minimum 
finish, while the metal is of the best qual- 
ity. This method of hub-making has the 
unqualified approbation of the Western 
wheel management. 

The Stirling cycle-hub parts are shown 
in various stages of progress, including 
the finished hub, in Fig. 148. The tube 9, 
Fig. 148, has brazed on it two wave-flanged 
collars 8, and its finished form is shown at 
10. The Stirling spoke is straight, and 
the cup-flanged collars are formed in 
waves or scallops, so that each spoke-head 


finds a flat seat at right angles to the line 





Fig. 150 DRILLING STIRLING HUBS 


of spoke tension. The spoke flanges are 
made of such size that the spokes can be 
slipped to place past the barrel from the 
inside. This makes a very light and 
strong hub, with many points of excel- 
lence, and is controlled and used ex 
clusively by the Stirling Company. The 
scalloped flange is drawn up from the flat 
blank 1, Fig. 148, by eight operations, 
during which it assumes the successive 
forms shown in the engraving, which will 
be perfectly understood by die-makers. 

The operation of assembling the Stirling 
hub is shown in Fig. 149. The tool is a 
rack-and-pinion hand-press, with a diskon 
the lower end of the ram which stops on 
three gage studs, two of which appear in 
the picture. It will be observed that this 
method of gaging the hub length elimi 
nates all possibilities of error, as the gag 
ing is absolute from one end to the other 
end of the hub. 

Drilling the cycle-hub spoke holes is 
an operation which affords opportunity 
for the exercise of ingenuity, and this 
operation is performed in some shops by 
a single-spindle drill, which takes all of a 
hand’s time to operate it; in others by 
banks of single-spindle automatic drillers, 
and in yet other shops by multi-spindle 
drillers—sometimes half as many drill 
spindles as there are holes in the hub 
flange, so that all the holes in one flange 
are drilled at two operations, the hub 
being indexed around—the_ centre-to- 
centre distance of two adjacent spoke 
holes—between the first and second op- 
erations. 

In the case of the Stirling hub, where 
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the spoke holes are drilled at right angles 
to the plane of the hub axis, the driller 
is a single-spindle special machine, shown 
in Fig. 150. The operator feeds the trav- 
ersing drill spindle with his right hand, 
and indexes the vertical hub arbor with 
his left hand 
only through the thin sheet metal of the 


The holes are very short, 


flange; hence, the drill speed can be 
very high and the operation proceeds 
rapidly. 

The very simplest form of spoke-hole 
drilling machine which has come to my 
notice is that shown in Fig. 152, from 
the Stover cycle shops, Freeport, Ill. 
This driller was photographed in June, 
1895, and may not be in use at this time, 
as the Stover factory was then in its early 
days. The driller itself was a very simple 
The fix- 


ture is of the simplest possible design 


vertical affair, bolted to a post 


a cast-iron base, in one piece with the up- 
right, to which the jig holder is bolted 
at upper end; the index pin is a spring 
plunger seated in the thickness of the 
lower part of the upright fixture member, 


and the whole rigisa very low-cost con- 


struction, and at the same time is as 
effective as a single-spindle driller. The 
indexing was done with one hand, al- 


though it does not look as if that was 


easy to do, and the drilling was quickly 
| 


ii¢ d 


accomplis 


The Pratt & Whitney multiple-spindle 





Fig. 152. HUB-DRILLING MACHINE 


hub driller, which has been illustrated in 
these columns, is very largely used. In 
this machine the drill spindles are driven 
through universal joints; both spindles 
and joints are as small as is safe to make 
them, so as to bring the spindles close 
together, and the machine is quite elabo- 
rate. In various forms this universal 
joint driller is largely used in manufac- 
turing operations of all descriptions, 
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heavy and light, and used with great satis- 
faction. As examples of this Pratt & 
Whitney hub-drilling machine appear in 
almost every cycle shop, it need not be 
described in detail here. 
HUGH DOLNAR. 
A A A 


Some Dividing Tools. 
BY A. H. CLEAVES. 
It frequently happens in shops where a 


variety of work is done that a graduated 
scale of some kind is called for, and where 














Fig. 5 
DIVIDING 


but one or two pieces are to be made it is 
not desirable to make very extensive 
preparations for the work. 

The accompanying cuts illustrate sev- 
eral methods of doing different kinds of 
dividing work. In Figs. 1 and 2, suppose 
it is required to make a scale on the piece 
c,the divisions to be .05 apart, and the lines 
at quarter and half inches lengthened. 
There might be no milling machine in the 
shop with graduating devices, or if there 
was it might be more convenient to do the 
work in an engine lathe, and so a method 
of doing the work in this way is presented: 

An engine lathe without a_ tail-stock 
face plate like A, Fig. 1, should be fur- 
nished with one to start with—at least one 
such lathe in a shop should be so fur- 
nished. In many cases one of these makes 
a fair substitute for a drill press and is 
especially useful in connection with coun- 
terbores. In the present case the angle 
plate B is secured to the face plate men- 
tioned as shown, Figw1, and the strip or 
bar ¢ to be graduated clamped to the 
angle plate in any convenient way. A 
piece of square steel or brass can be used 
to hold the marking point 2. EF is the 
nicely ground or filed point of a fine- 
threaded screw, and should fit the bar D 
tightly to avoid the chance of moving 
while in use and changing the depth of 
lines. 

The best and quickest way to level the 
piece € in relation to the point F, both 
lengthwise and crosswise, is to gage the 
same by the point itself. Level up cross- 
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wise by revolving the plate A, and length- 
wise by putting paper under either end as 
necessary. The best way to sense the con- 
tact of the point £ at all parts of the sur- 
face of C is not by sight, but by sliding a 
thin piece of steel, like one of Starrett’s 
flexible scales, for example, between the 
point E and the surface of C. 

Having the lathe geared up to cut a 
twenty thread, start the same by hand to 
take up any lost motion, or turn the lathe 
handle backwards. Then secure any de- 
vice similar to the one shown in Fig. 3, 


- 
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Fig. 6 
TOOLS. 


and use it for a stop at each turn of the 
lathe by hand. 

A is the regular head-stock face plate, 
Ba Besley clamp fastened to the same, C 
is a stud or post put in the bar D which 
rests on the latheways loosely. When A 
is to move a turn, C is taken awayand then 
returned to stop B in the same place each 
time. The point F is then set at the start- 
ing line, and the depth of line determined 
by the screw being turned down as re- 
quired. Slips placed between the cross- 
slide on the lathe and a clamp or piece 
clamped to the carriage, determine the 
length of each line—a short slip being used 
for the long lines, and a long one for the 
short ones. 

If a large number of pieces is to be 
divided, and they are of uniform thick- 
ness, so as to be easily located accurately, 
then a tool illustrated in Fig. 4 can be 
used, with which an inch or any desired 
distance within that limit can be covered 
at once, the marking points being grouped, 
as shown, in one tool. The grooves are 
milled in a machine with a dividing index 
on the feed screws. The different points 
are then milled off for eighths, quarters, 
etc., as shown at ccecece, Fig. 4 A. In 
this way one inch of lines, or whatever it 
may be, is marked at once. Of course it 
will not pay to make this tool unless con- 
siderable graduating is to be done, be- 
cause it must be carefully made to prevent 
showing variations in the spaces at the 
ends of the groups of lines. 

In Fig. 5 another feature in this line of 
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work is illustrated. The holder A used in 
the lathe tool post carries the bar or arm 
B, which holds the marking point C. The 
arm B swivels at D. This sketch illus- 
trates two methods at once for making 
lines on surfaces not level nor even. In 
one case the weights or weight Z, as it 
may be, give a uniform pressure on the 
work at ¢, whether flat or uneven; in using 
which the spring F is not required. This 
spring F is a substitute for the weight EZ, 
and its force can be adjusted with the 
screw G, The same effect is secured at 2 
by using several weights. 

In Fig. 6 a still different and very prac- 
tical plan is shown. Ifa brass tube A of 
two or three feet in length was provided 
with a long opening B, it would be found 
generally sprung out of round; and if it 








LI Fig. 3 


STOP FOR GRADUATING. 


using a tool like C with an adjustable point 
for cutting the lines like D, then the work 
A at each turn of the lathe to the stopping 
place can be brought by the hand against 
the point of D, the depth of the cut being 
gaged by the end of ¢ coming against the 
tube A. The tool © is drawn back after 
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Fig. 4 
A GANG MARKER. 


were desired to graduate or mark a scale 
along the edge of this slot, it would be 
found quite difficult to get the work true, 
and get rid of the spring sufficiently to 
make the lines in any arbitrary way. By 
each cut, and then returned to position 
by usifg the stop screw employed in 
thread-cutting. The length of the lines 
can be gaged by stops of any kind fastened 
to the face plate of the lathe and acting 
on a lathe dog on the tube A. 

The point ¢ in Fig. 5 is adjusted the 
same as that in Fig. 2; and the same prin- 
ciple for advancing the spaces is used in 
all, as shown for Figs. 1 and 2. 
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ELECTRICAL MACHINERY. 


A Series-Motor Controller and Re- 
versing Switch. 


The extent to which the improvement in 
electrical machinery of all kinds has been 
due to the introduction of better mechani- 
cal features, is only appreciated by those 
who have followed the development in 
detail. The scope for mechanical ideas of 
design in electrical apparatus is well 
shown in the accompanying illustrations 
of a series-motor controller, designed by 


a mechanical engineer because of the un- 
satisfactory character for his purposes of 
the controllers to be had in the open mar- 
ket. The controller is the production of 
the Morgan Engineering Co., of Alliance, 
O., and designed with particular 
reference to the requirements of their 
traveling cranes. The main points aimed 
at in the design were the following: 

Coils of such shape as to permit ma- 
chine winding. 

A disposition of the coils which should 


was 





Fig. 1. FRONT VIEW. 


Fig. 3. 


ARRANGEMENT OF COILS. Fig 


Fig. 2. REAR VIEW 


¥ 


be compact and at the same time open to 
free circulation of air, and especially uni- 
form circulation which should not favor 
some coils at the expense of others. 

A minimum of machine work, especially 
on the contact points, in order to reduce 
the expense of renewals. 

Facility in making renewals of the con- 
tact points with as little labor and loss of 
time as possible. 

Absence of interior cable connections. 

Increased number of contact points 
with finer graduations than usual. 

Operation of controller and reversing 
switches by the same lever. 

Action that of an 


reverse 


similar to engine 


lever, various positions of the 
operating lever acting to control the mo- 
tor in the same way as a link-motion 
lever. 

How well these points have been met, 
the illustrations will show. 

The general appearance of the control- 
which 


ler is well shown in Figs. 1 and 2, 


are front and rear views, respectively. 


The case or frame of the controller con- 
sists of a circular skeleton frame-box cast- 
ing. The coils are flat, like close-coiled 
watch springs, and are arranged within the 
case in planes which radiate from the cen- 
ter of the case, as shown in Figs. 3 and 4, 
the former being an elevation and the lat- 
ter from a photograph with the side of the 
machine- 


case removed These coils are 


wound on skeleton spools, as shown in 


Fig. 5, the insulation being wound in 
at the same operation. Each coil 
makes electrical connection with the 
hub of its spool at 4, Fig. 5, but is 


At the outer 


end, each coil has a cross-strip connecting 


otherwise insulated from it. 


it to one of the arms of the next spool at 

















WINDING OF COII 
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b, Figs. 3 and 5. This connection carries 
the current from the outer end of one coil, 
through the next spool to the inner end 
of the next coil, through which it then 
circulates to its outer end, where it is 
carried by the next connecting piece D to 
the next spool, and so on. The skeleton 
spools also make electrical connection 
with the contact pieces, shown in a circle 
in Fig. 1. The current thus circulates in 
succession through the coils up to the one 
whose contact piece has the cross-bar 
controller switch, shown in Fig. 1, resting 
upon it. The connection of the spools 
with the outside contact pieces is shown 
in Fig. 5. 

Two of the spool arms reach toward the 
face of the case, and are connected to- 
gether by a strengthening tie. The foot 
of each of these arms has a hub into which 
a stud is cast, which serves to secure the 
spool to the case, and also to make the 
connection with the contact pieces out- 
side the case. Between each pair of hubs 
and the iron case is placed a porcelain 
strip ¢, through which the studs pass. A 
porcelain bush d is put over each stud out- 
side the case, after which the contact piece 
€ is slipped on and secured by nuts. The 
insulation at this point will be seen to 
be very cheap, and at the same time ab- 
solute. Cable connections between the 
coils are entirely dispensed with, and the 
contact pieces can be renewed by simply 
taking off the nuts, removing the old con- 
tacts and substituting new ones. The con- 
tacts are simple iron castings, without 
machine work of any kind. 

The controller switch is a cross-arm, 
shown in Fig. 1, properly secured to a 
shaft extending through the frame box. 
At the end of the shaft opposite to the 
switch arm is keyed a pinion, which is 
operated by the operating hand lever in 
the manner clearly shown in Figs. 2 and 4. 

The reversing switch is composed of 
an insulating drum of porcelain, with con- 
tact points projecting from it, and is 
mounted on the top of the controlling 
switch case, as shown in Figs. 1, 2 and 4. 
This drum is operated by a pin projecting 
from the hand lever, which enters a fork 
secured to the drum shaft. The contact 
pieces on the drum are removable by 
loosening nuts sunk below their faces, 
and the stationary contacts shown each 
side of the drum are held in place by 
spring latches, making renewal but a mat- 
ter of a moment’s time. Substantially the 
same construction is followed with the 
contact pieces on the ends of the con- 
troller-switch arm—the contact pieces for 
both switches being simple brass cast- 
ings, without machine work of any kind 
beyond the grinding-off of the fins left in 
the castings. 

The open periphery of the case is 
covered over by a wire-cloth net. When 
used in rolling mills, or similar places, 
where the iron dust and scales penetrate 
everything, the net is replaced by sheet 
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iron, and the open spaces in the frame box 
are also covered with sheet iron. A 
hinged cover, shown open in Fig. 1 and 
closed in Figs. 2 and 4, is provided for the 
protection of the reversing switch. 

The operation of the controller will be 
apparent from the illustrations. In the 
position of the hand lever, shown in Figs. 
I and 2, the circuit is broken and the mo- 
tor is stationary. If the lever be thrown 
forward, the circuit is completed through 
the upper switch, and through the entire 
set of resistance coils. As the motor 
speeds up, the lever is moved further 
ahead, and the controller switch moves 
over the circular contact points, cutting 
out the coils in succession, two at a time, 





Fig. 2. REAR VIEW WITH BACK REMOVED. 


by the short circuit through the switch 
arm. When the lever is clear over, the 
coils are all cut out, and the motor has full 
current. If the lever be drawn backward 
the action is the same, except that the con- 
nections of the reversing switch are such 
that the current through the motor is re- 
versed and the motor turns in the op- 
posite direction. 

As a result of this design, Mr. Morgan 
informs us that, while providing for ample 
ventilation, he has succeeded in getting 
three times the amount of resistance rib- 
bon in the same bulk as other controllers, 
and that, compared with a controller sup- 
plied by one of the electrical companies, 
he has saved four hundred screws, while 
there are no cable or wire connections in 
the machine, except those connecting the 
reversing switch with the terminals of the 
resistance coils. 


As has been said, the controller was 


May 7, 1896. 


designed for use with cranes, and without 
any idea of sales for other purposes; but 
we are informed that it has made quite a 
market for itself, one of the electric motor 
companies having adopted it for regular 
use. 

A A , 


Torque and Counter-Torque, Elec- 
tromotive Force and Counter- 
Electromotive Force. 


A belt driving a dynamo exerts a certain 
pull on the edge of the pulley which tends 
to turn it, or produces a torque, as it has 
come to be called. The product of this 
pull by the velocity of the belt per second 
or minute is the power put into the 
dynamo. 

The generation of current consumes 
work and offers resistance to the turning 
of the armature—that is, it exerts a 
counter-torque, which is equal to the ap- 
plied torque less the torque required to 
turn the machine itself. If an engine con- 
nected to one end of a shaft drive an air 
compressor connected to the other end, 
the engine exerts a torque which turns the 
shait, and the air compressor exerts a 
counter-torque which resists the turning. 
The counter-torque is equal to the ap- 
plied torque less the losses of transmis- 
sion, and the counter-torque divided by 
the applied torque gives the efficiency of 
the machine. Just so with the armature 
of a dynamo—the counter-torque divided 
by the applied torque gives its efficiency. 
An explanation of counter-torque is use- 
ful, because it furnishes the readiest means 
of explaining that great mystery to many 
—the counter-electromotive force of an 
electric motor. 

Any effort to do work meets with resist- 
ance, and the doing of work is in fact the 
overcoming of resistance. In a dynamo 
three forces are at work—the applied 
torque, which represents the effort to 
drive the machine; the electromotive force, 
which produces current and represents the 
result of the mathine action; and the 
counter-torque, which represents the re- 
sistance due to the work done. In an 
electric motor there are also three forces 
at work—the applied electromotive force, 
which represents the effort to drive the 
machine; the torque, which produces 
motion and represents the result of the 
machine's action; and the counter electro- 
motive force, which represents the resis- 
tance due to the work done. In the gen- 
erator, two of the forces are mechanical 
and one electrical. In the motor, two are 
electrical and one mechanical. 

Imagine an engine driving a machine 
through a train of belts and pulleys. The 
power given by the engine to the first belt 
is the product of the pull on that belt by 
its belt velocity. The power given out by 
the last belt to the machine is likewise the 
product of the pull on it by its velocity. 
The second product is less than the first 

















May 7, 1806. 
by the losses of the transmission. Divide 
one by the other and we have: 
Power delivered pull on last belt x 
by last belt speed of last belt 


power absorbed pull on first belt x 
from engine speed of first belt. 


The power given up by a current in 
driving an armature is analogous to the 
power given by the engine to the first belt, 
and the power delivered by the armature 
is analogous to that delivered by the last 
belt—the second amount being smaller 
than the first by the losses of the trans- 
mission. The power given up by the 
current is equal to the product of its volts 
of electromotive force by the amperes of 
current, and the power delivered by the 
armature is the product of the volts of 
counter-electromotive force by the am- 
peres, precisely as the power delivered by 
the last belt is equal to the pull on it (that 
is, the resistance of the machine to turn- 
ing) multiplied by its velocity. 

Dividing the power delivered by the 
power absorbed from the current, we 
have: 

Power delivered counter E M.F. x 

by armature _ amperes 

power absorbed applied E. M. F. x 

from current amperes. 

Going back to the mechanical trans- 
mission, imagine the proportion of the 
pulleys to be such that the speeds of the 
first and last belts are the same. Having 
the same speed in both numerator and 
denominator, it may be canceled out, giv- 
ing: 

Power delivered 

by last belt 
power absorbed pull on first belt. 
from engine 


pull on last belt 


Now, with an electric motor the amperes 
of our equation are those of the current 
through the armature, and are, of course, 
the same in both numerator and denomi- 
nator. They, like the belt speeds, may 
then be canceled out, giving: 

Power delivered 

by armature 
power absorbed 
from current 


~ 
+ 


counter E. M. F 
applied E. M. F. 


power delivered at last belt — 
power absorbed from engine 
course, the efficiency of the transmission, 
power delivered 

by armature 


power absorbed 
from current 


The 


and in the same way the 


is the efficiency of the transmission, 
which, we have seen, is the ratio of the 
counter E. M. F. divided by the applied 
E. M. F. This is an important law of 
electric motors. It should be distinctly 
noted here that the absorbed power re- 
ferred to is that supplied to the armature, 
and the power delivered is also by the 
armature. The resulting ratio is the 
efficiency of the armature. In point of 


fact, power is also consumed in the field 
coils and in the bearings of the armature 
shaft, so that the efficiency of the whole 
machine, between the current supplied to 
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the terminals and the power delivered by 
the belt pulley, would be less than that 
above considered. 


aA A A 


Power Required for Driving a Pipe- 
Threading Machine, a Boring 
Bar and a Roll-Turning 
Lathe. 

BY J. S. COX. 

Following is a record of some tests 
made by me on pipe-threading machines, 
to ascertain the power required to cut 
and thread various sizes of pipes: 

Motor used: Crocker-Wheeler, shunt- 
wound, 3 horse-power motor; speed, 950; 
belted to countershaft, and countershaft 
cone pulleys belted to pulleys on machine. 

Meters used: Weston voltmeter, Whit- 
ney ammeter, and afterward Weston am- 
meter. 

Motor on 3-inch threading machine. 

Threading machine running free, 7 am- 
peres, 125 volts, or 1.2 electrical horse- 





power. 
2| & 2. 
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10 3 Cutting 32 20.3 3 105 4.2 
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13/3 Threading 32, 29.3 I 4.7 
14 3 Threading 32 29.3 4 
15 | 3 Threading 21 19 22 105 3.1 


In the above table the speed in Nos 
10, 11, 13 and 14, which gave a lineal cut 
of 29.3 feet per minute on 3-inch pipe, was 
too great and burnt the dies. In the other 
tests on 3-inch pipe a cut of 19 lineal feet 
per minute was taken. This is about the 
correct speed. The dies used in the above 
cases were new. The table gives the maxi- 
mum amperes of current required at any 
time during the work, the meter showing 
this amount for one or two seconds at the 
end of the cut. 

The following table 
and maximum work: 


shows the average 
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16, 1% Threading 45 224 16/18 115115 2.5 2.8 
17/3 Cutting 21 19 14 | 19 105 105 2.0 2.7 
18 | 3 Threading, 21 106 16 | 21 110 105 2.3 2.9 
193 Threading) 21 19 18 | 22 112 108 2.7 32 


The following table shows the results 
of tests on an 8-inch threading machine: 
Motor used: 3 horse-power, Crocker- 
Wheeler, shunt-wound motor; 950 revolu- 
tions per minute. 
Threading machine running free, 12 
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revolutions per minute; 125 volts, 9 am- 
peres, 1.5 electrical horse-power. 
Table shows maximum amperes of cur- 


rent. 

2. 6 S.-| 9s a 
» = sina 
a “ed Nature ms | 4 \ = 
6 e of Work. a’ 2 SA 

2 ~ s — as 
. » =| Sw 2 
s = A; = 8 mI 
zis a) 25 25) 
20 4 Cutting 12 14 18 118 | 2.8 
az 4 Cutting 12 14 18! 118 | 2.9 
22 4 Cutting 8 4 if 5 | 2.5 
23 4 Threading 12 14 — 115 
24 | 4 Threading 12 14 115 : 
25 558 Cutting 8 12.5 if 123 ¢ 
26 5% Cutting 12 18.8 | 16% | 118 | 2-¢€ 
27 «CS Threading 12 18.8 | 22 18 | 3.5 
28 | 55 Threading 12 18.8 22 113 5.3 


In Tests Nos. 23 and 24, the amperes 
ran up beyond 25 (the capacity of the 
meter). I estimated the maximum to be 
about 35 amperes, 115 volts, or 5.3 electri- 
cal horse-power 

The 55¢-inch pipe in Tests Nos. 25, 26, 
27 and 28 is “casing” pipe, and the thread 
being finer, the work is not so great as in 


4-inch ordinary pipe 


BORING BAR. 


The following is a test as reported to the 
writer: 

Motor used: 10 horse-power Crocker 
Wheeler, with countershaft in base belted 


to a boring bar 


Cylinder, 84 inches diameter; 3¢ cut 
with four diamond-point tools, Y-inch 
feed. Power required, 8 horse-power 


ROLL-TURNING LATHE. 


The following, on a roll-turning lathe, 
is also reported to the writer, who has 
confidence in its accuracy: 

Crocker-Wheeler, 
Speed, 1,000 TeVvo- 


Five horse-power 


shunt-wound motor. 
lutions per minute 
Size of roll in lathe, 28 inches diameter 
at cut. 
Revolutions of roll, 1 revolution in I 
minute 14 seconds. 
One cut reduced roll ,*; inch diameter. 
Width of tool, 5! 


Motor running lathe, no cut, 220 volts, 


; inches. 


1.5 electrical horse-power 


Motor running lathe, full cut, 20 am- 
peres, 225 volts, 4.4 to 5.9 electrical horse- 
power. 

Temperature of motor after ten hours 
was normal. 


a 7 + 


Restriction League, 


The 


whose headquarters are at 732 Exchange 


Immigration 


Juilding, Boston, has issued a circular in 
which it states that from January I to 
March 31, 1896, 13,946 Italian immigrants 
arrived in this country, and that 7,001, 
50.2 per cent., of these were illiterate. The 
league advocates an educational test for 
admission to this country, claiming that 
immigrants admitted here should be suffi- 
ciently ambitious and intelligent to at 
least be able to read and write some lan- 


guage. 
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Letters from Practical Men. 
Milling Bicycle Hubs. 
Editor American Machinist: 

Referring to Article No. XXII. on 
“Bicycle Tools,’ and to the final para- 
graph of the same referring to Columbia 
hub tools, would say the practice indi- 
cated of drilling, reaming and then cir- 
cular milling outside with form cutters 
was used by us towards the end of ’94, and 
we put down six machines for this pur- 
pose. The process, however, was so 
slow, notwithstanding the high cutter 
speed we used, and the almost nominal 
cost of the operation, that we abandoned 
the same. 

If any of your readers can give any sta- 
tistics of successful hub milling it would 
be interesting, as probably circular mill- 
ing is one of the most troublesome opera- 
tions known. 

We may say that we shall not ourselves 
again adopt this process for the purpose 
of machining hubs. 

THE SHARK MbG, Co. 
Croydon, Eng 
A A A 


A C amois Skin in Place of Chalk 
on Tracing Paper. 
Editor American Machinist: 

The discussion in your paper as to the 
relative value of powdered chalk and tale 
—or “agalite,”’ as the paper-makers call 
it—to remove the gloss from tracing cloth, 
reminds me of the old story of the Irish- 
man who, when asked whether the pro- 
nunciation of “either” was “eether” or 
“eyther,” replied that it was “nayther;” 
it was “ayther.” 

I do not approve of using “ayther” 
powder, as no matter how carefully it is 
dusted off there still remains enough to 
clog the pen nibs when set closely, thereby 


sc 


causing irregular lines. 

I was at one time a confirmed chalk- 
user, and it seemed incredible to me that 
a piece of chamois skin without powder 
of any description would remove the gloss 
as perfectly. I found, however, by ex- 
perience that it would do so, and insure 
a much cleaner drawing, especially in fine 
work. 

While not expecting to make many con- 
verts, I hope some of your chalk-using 
readers will try it, and rub hard. 


Gro. A. FAIRBANKS. 
Watertown, N. Y. 
A , A 
To Determine the Rotation of a 
Bullet. 


Editor American Machinist: 

Will you or can some reader tell me 
how I may measure the rotation of an 
elongated bullet about its longitudinal 
axis after it leaves the barrel? Will the 
two methods given below measure and in- 
dicate the bullet's rotation? 


Ist. Take a patched bullet; under the 


patch drill a-small hole (say ;', inch) in the 
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side; insert into this hole a tight-fitting 
plug of aniline violet (such as used in 
indelible pencils). Cut off the projecting 
plug by turning ina lathe. Place the bul- 
let in position in the usual manner of 
patched bullets; use no gum of any sort to 
fasten the patch in any manner. Fire the 
bullet through twenty milk-white hecto- 
graph pads, taken out of their tins and 
placed 6 inches apart. Will the aniline 
mark a spiral path as it goes through the 
consecutive pads? 

2d. Attach to the rear of the bullet two 
unspun silk threads—one white and one 
green—of same length and weight; care- 
fully coil each thread separately, and place 
the coils carefully behind the bullet, be- 
tween the bullet and a cork disk, in the 
usual cartridge. Now, if two cartridges 
be thus prepared, and one be fired from a 
smooth bore and the other from a rifle, 
into a sand-bag, will the threads of the 
latter be found twisted and the former not? 

J. LANDSING. 
New York. 
A ok A 


Fastening Piston Rods in Crossheads. 


Editor American Machinist: 

The question of holding piston rods 
in crossheads is an important one. 

Both Mr. Bullock and Mr. Swift pre- 
fer the threaded rod, but one wants the 
rod split and the other wants the head 
split, to provide means to securely hold 
the two parts together. The less splitting 
or screwing there is around a crosshead 
the better; there are too many crossheads 
now that are enormously heavy without 
being strong, and easily adjusted, both 
vertically and horizontally, but not safe 
after they are adjusted. 

On small engines the screwed rod will 
do very well and be convenient; but on 
large engines, running fast with heavy 
loads, it is out of place, and there have 
been three failures of screwed rods in this 
city, with serious results in each case. 

The ideal method of connection is to 
make the rod and head of one piece, as is 
done in marine work, and the next best 
thing is a properly designed and fitted key 
and taper rod. 

In a recent case of five engines from one 
of the leading builders, no two of the 
threaded rods were interchangeable, and 
we may reasonably doubt the fact that 
they will furnish rods and heads within 
an allowance that is necessary to have 
them interchangeable. 

The method of putting in a crosshead 
pin by taper fits is all right, and holds its 
own in spite of the many different schemes 
that have been tried to avoid it. How- 
ever, it is not very convenient to draw in 
a large pin, with a nut 9 or 10 inches diam- 
eter and a wrench 24 inches long, as is 
usually furnished. This can be avoided 
by tapping out each end of the pin for 
four or five bolts, and then by using a 
heavy recessed washer to fit the bolts, 
one man can draw in or out a large pin 
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by putting the bolts on the different ends 
of the pin as required. 
T. ELLIOTT, 
Chief Eng. Consol. St. Ry. Co. 
Atlanta, Ga. 
= A A 


Some Cable Problems. 


Editor American Machinist: 

It has lately fallen to my lot to design a 
machine which uses a very long 7%-inch 
steel cable, and the power is applied to 
the cable by double-grooved drums which 
have several turns of the cable about them. 
The cable is not endless, but as hauled in 
is taken care of by a separate storing de- 
vice and under very little strain. I have 
come across a bit of someone else’s ex- 
perience with double winding drums 
which was not satisfactory. The condi- 
tions were the same; that is, a heavy strain 
on cable where it winds upon the winding 
drums, and a light strain where it leaves 
them. The cable was found to have an 
excessive wear and a short life. Can any 
of your readers give me the reasons anda 
remedy? 

Is it not partly, at least, due to the 
stretching of the cable and its recovery, 
due to difference in strain and causing 
slipping on the drums? If each successive 
groove was made slightly smaller, would 
it not obviate this difficulty? How much 
smaller would they need to be? How 
much power would be consumed and wear 
caused by the increased bending of the 


cable?. Was this the cause of the extra 
wear of the cable? In the case mentioned 
the drums were 16-inch diameter and 


cable 7%-inch. In the machine I am en- 
gaged on the drums are to be 22 inches 
to center of cable and %-inch cable. If 
these drums are placed close together, 
will they work satisfactorily without in- 
clining their shafts to each other? 

If any of your readers can give me any 
information on these points, I would ap- 
preciate it. 

H. L. REYNOLDS. 
Seattle, Wash. 
A as A 


Furnishing Packing for Stuffing 


XeS- 


Editor American Machinist: 

Some weeks ago Mr. Dunbar, in the 
columns of the “American Machinist,” 
raised the question as to the proper depth 
of stuffing boxes. His query raised an 
old one in my mind. It was this: Why 
should an engine or pump builder send 
out an unfinished product? Why should 
the purchaser of a steam engine be forced 
to buy something to fill up a hole in the 
cylinder before he can use it? There 
would be just as much reason in asking 
him to buy a cylinder head, or a crosshead 
pin, as in asking him to fill the annular 
hole around the piston rod. The builder 
puts a packing around the piston that he 
believes will not leak and that will last for 
years. Why does he not do the same for 
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the piston rod? Can it be possible that he 
thinks the purchaser knows more about 
that part of the work than the builder 
himself? 

I think it is late enough in the nine- 
teenth century for a man to be able to 
buy a “ready-to-run” engine, just as he 
can buy a “ready-to-wear” coat, and not 
be obliged to pay out quite a sum for 
packings, etc. 

F. L. JOHNSON. 

Lynn, Mass. 


[It is the general practice of engine 
builders to remove the packing from 
stuffing boxes after testing the engines 
and before shipping, and there is a good 
reason for it. The packing, if left in, rusts 
the rod, often leaving an unsightly ring 
that does not disappear for a long time. 
—Ed.] 

. A A 


ThejDriving Power of Keys—Mr. 
Ramsbottom and His 
Inventions. 


Editor American Machinist: 

It is rather difficult to answer your ques- 
tion of how much dependence was placed 
upon the sides of the keys for driving. 
The sides of the keys were, of 
parallel with each other, and were an easy 
fit in the keyways. The taper on the top 
of the key was % inch to the foot, as given 
by Mr. Jones; and the entire formula, as 
given by him, was, and I believe is now, 


course, 


in general use. 

If one will draw an arc of a circle about 
the center of the shaft, touching the cor- 
ners of the keyway, he will see that the 
wheel cannot rotate on the shaft in either 
direction without compressing the metal 
of the hub or the key especially at one or 
the other of those points; and this, I take 
it, is the reason why the key is made broad 
If the resist- 
ance of the metal to shearing were relied 
upon, the key would probably be made 
square or round. 

Mr. Jones, in his article, speaks of sink- 
ing the key in the shaft. My practice has 
been an improvement on that. I always 
enlarged the shaft to receive both the 
wheel and the crank, for which latter pur- 
pose the shaft had always before been re- 
duced. The enlargement enables the key- 
way to be planed through and the key to be 
conveniently driven in and out, it being 
entirely above the surface of the shaft or 
the journal. Also, the key, being further 
from the axis of the shaft, has its efficiency 
increased in the same proportion. For 
this reason, and the more perfect seating 
of the shaft in the hub, as described in 
my previous article, I never had a fly- 
wheel come loose in a rolling mill. 

This construction has also this advan- 
tage, that planing out the keyways does 
not weaken or spring the shaft. 

Returning to the subject of the eccentric 
piston ring, I wish to do justice to Mr. 


instead of square in section. 
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Ramsbottom and to render my tribute 


of admiration to the great engineer 
of the London & Northwestern Rail- 
way. He was one of the originating 


minds to whom the world is indebted for 
everything. Among his inventions | 
would note the following: The flying- 
rope system, for operating overhead trav- 
elers; this was first employed by him in the 
railway shops at Crewe, and has main- 
tained its position in common use until 
superseded by electricity. The trough 
by which the water tanks of express loco- 
motives are refilled at full speed; this, I 
fancy, will never be superseded. The 
automatic cylinder lubricator; this I would 
especially mention, for in the multitude of 
improvements its origin is liable to be 
lost sight of. For the locomotive service, 
for which Mr. Ramsbottom designed it, 
I doubt, indeed, if his construction has 
ever been improved on. 

Respecting piston rings, Mr. Ramsbot- 
tom first conceived the fundamental ideas 
of an automatically expanding ring which 
should maintain contact with the cylinder 
at every point by its own elasticity, and of 
a narrow ring which would not batter the 
sides of its groove by its weight at high 
speeds, and of a ring that could be opened 
out to go over the end of the piston. In 
carrying these ideas into practice, he was 
embarrassed by two things—he could not 
trust English cast iron, and his thought 
did not get beyond a parallel ring, as no 
body then did, or was likely to do until 
compelled to it, by finding that the parallel 
ring would not answer. 

He made wrought-iron rings (steel was 
not then arrived at for such uses) which 
were rolled by ingenious mechanism, de- 
vised by him, into a form that was not a 
circle, but which would be a circle when 
compressed into the cylinder. The method 
by which this form was arrived at was 
described to me by Mr. Webb, who was 
then Mr. Ramsbottom’s assistant: A ring 
turned to the size of the cylinder was cut 
on one side, and laid on a table and opened 
out by a number of cords extending radi- 
ally from equidistant points. These passed 
over pulleys at the edge of the table and 
were loaded with equal weights. When 
the ring was judged to be expanded suffi- 
ciently, its outlines were marked on the 
table. 

I used the rings in the first Porter- 
Allen engines, but found them to wear 
completely in two at points two inches to 
four inches removed from each end. In 
this predicament, I thought of modifying 
the ring by making it eccentric and of cast- 
iron, and in this form the ring has given 
complete satisfaction. 


CHAS. T. PORTER. 


{We are informed by Mr. Porter that 
orders have recently been issued at the 
works of the De La Vergne Refrigerating 
Machine Company, N. Y., to bore all fly- 
wheels according to the plan recently de- 
scribed in our columns by him.—Ed.] 
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Shopmen in Engineering Schools. 
Editor American Machinist: 

In commenting on my letter printed in 
your issue of March 26th you say: “We 
cannot agree that ‘it is wholly 
impracticable to grant a student credit 
for shop work done elsewhere,’ and least 
of all fully 
agree with you in this, and had no in- 
tention of making such a statement. My 
“With the usual arrange- 


for the reasons given.” I 


sentence was: 
ment of classes divided up into years, and 
with a set order of studies, it is wholly 
impracticable to grant a student credit for 
shop work done elsewhere, allow him to 
devote the equivalent time to making up 
deficiences, and then put him through the 
school in the usual length of time.” This 
does not at all say it is impracticable to 
grant credit for shop work done outside, 
but that, even with these credits granted, 
the student deficient in 
not under existing schedules get through 
the Therefore | 


preparation can- 


college in usual time. 
say in my second letter, which appeared in 
your issue of April 16th: “The remedy for 
these evils is simple but effective. It con- 
sists in abolishing entirely the arbitrary 
and the ironclad 


ole 
Ciasses 


the 


division of 


courses of past, and substituting an 


elective system of studies.” It is there 
fore clear that I am not urging the preser 
vation of existing schedules, but rather a 
complete change to fit them to our present 
requirements.* This is exactly in line with 
your comment, and I think that our ideas 
on this matter are substantially the same. 


EDGAR KIDWELL. 


so entirely in 
urging 
that it seems almost ungracious to differ 
from methods. It not 
seem to us that it is necessary to abolish 


{Mr. Kidwell’s aims are 


accord with what we have been 


him as to does 


the distinctions of courses or classes in 


order to bring engineering education 


within reach of men from the shops; but 
if Mr. Kidwell finds that he can best ac- 
complish the object in that manner, we 
God speed in his 


wish him 


Ed.] 


can 
efforts 


only 
. A a 


Reversed Momentum. 


Editor American Machinist: 


There is something in the “reversed 


mentioned by your English 


A. Carlile, in 


momentum” 

correspondent, W. 

issue of April 23d. 
A passenger standing in the aisle of a 


your 


railway carriage will, when the air brakes 
are applied, have a tendency to fall for- 
wards, towards the engine. He braces 
himself naturally against this tendency by 
leaning backward. The retardation of the 
speed of the train continues at an approxi- 
mately constant rate, and to counteract it 
he continues, although unconsciously, to 
lean backward. Suddenly, when the 
speed of the train becomes zero, the re- 
tardation The man still leaning 


backward, finds his center of gravity un- 


ceases. 
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supported, and if he has not braced him- 
self by holding onto a seat, or otherwise, 
may fall backward. 

Being a “commuter,” I have frequently 
experienced the unpleasant sensation of 
reversed momentum, but I have never 
heard or seen an explanation of it. 

WM. KENT. 
Passaic, N. J. 
A A A 


Power Calculation for a Traveling 
Crane. 


Editor American Machinist: 

[ note in your issue of April 23d a cor- 
respondent's criticism of a statement in 
my recent article on “Crane Power.” 
Your editorial remarks as appended are 
pertinent and the correct stand- 


The bridge acceleration is, how- 


from 
point. 
ever, not uniform or nearly so, but it need 
not be discussed here. 

To consider at once the case cited by 
your correspondent as “taken from actual 
practice,” he figures 53 horse-power net 
at the wheel as necessary to maintain the 
crane at speed. He then takes pains to 
emphasize this by calling attention to the 
fact that 
by friction in gearing, 
How, then, could it be expected that a 50 
horse-power motor would even run the 
crane, to say nothing of starting it, when 
the work required is by his own figures 
and statement 53 horse-power plus an 
allowance for friction losses in transmis- 
If the gearing efficiency to the mo- 


“no margin is allowed for losses 


shafting, ete. 


sion? 
tor were high—say 90 per cent.—53 horse- 
power at the wheel would call for 59 horse- 
power at the motor, and it strikes me as 
a very sensible piece of engineering to 
put in a 60 horse-power motor when there 
is about that amount of work to do. 

If the case had been my own, I should 
not have dared to rely on getting 90 per 
cent. efficiency out of the gears, but your 
correspondent seems to have done it, for 
he states that when the 60 horse-power 
was put in “the trouble ceased to exist.” 
I beg to state here that one of the most 
vital points in successiully proportioning 
the size of a crane bridge motor is to give 
it an ample margin of power. In many 


respects it is the hardest-worked motor 


on the crane, one of its severest strains 
being a reversal under load, which it is 
sure to receive at times, in spite of any 
precautions to the contrary. 

To return to the discussion, if the 60 
horse-power motor started and acceler- 
ated the crane satisfactorily, and if it took 
53 horse-power and more to keep it in 
motion when once started, then we have 
the case before us of a motor nominally 


large enough only to maintain speed, 


in starting and 
If that state- 
ment doesn’t sound familiar to your cor 


exerting an extra effort 


accelerating to that speed. 


respondent, he can examine his own quo 
tation of my. sentence to which he takes 


exception. It seems to me as though he 
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had unwittingly proven my point; al- 
though he has apparently proven, or 
rather assumed, that the longer and more 
inefficient the gearing train, the easier the 
work on the motor. 

The running load of a motor is the 
torque and consequent current which it 
will stand for an indefinite period with- 
out dangerous heating. Those familiar 
with motor design or specification know 
that the starting torque can be and is 
specified at a certain percentage larger 
than the running torque. Often a certain 
figure is given for a definite space of time. 
I used to have in my notebook a table by 
the Westinghouse Co., in which they 
stated for the motors we used a certain 
torque which could safely be exerted for 
four minutes, and which was considerably 
in excess of the rated running torque. 
Torque means current, and current means 
and within 


Hence, I 


reaffirm my original statement which your 


heat, and heat means time; 


the time limit we must keep. 


correspondent has questioned, and, more- 
over, deny that “very few motors are able 
to work with an overload of 50 per cent.” 
Not all motors will stand this—perhaps 
not even a majority—and in any case it 
is perhaps wise to specify clearly what is 
understood by the running load. I my 
self have tested a great many Westing 
house motors to far above their rated 
torque, and have subsequently used them 
to traverse crane bridges. Moreover, I 
have myself designed and built several 
hundred slow-speed multipolar crane mo- 
tors which would easily stand a 50 per 
cent. That not 
wasteful of copper and therefore unduly 


overload. they were 
expensive, I will say that the cost of the 
motor equipment for a crane did not in- 
crease from their use. 

I should be much interested to see the 
crane in operation which your correspon- 
dent writes about, as it is remarkably out 
of the ordinary line. His figure of 100 
tons for the total weight must include the 
As a 
guess, the net load at the block may be 


load, although he does not say so. 


Hence, supposing 700 feet per 
minute to be speed under load, the reduc- 
tion of motor effort under no load perhaps 


50 tons. 


runs the speed up to 900 feet per minute, 
feet This is 
pretty fast, but with no load at the block 


or about 15 per second. 
is not so remarkable as nearly 12 feet per 
second with 50 tons or so suspended in 


When 


the current is shut off under a speed of 


the air by a swaying connection. 


700 feet per minute, the mass will travel 
about 170 feet, working against friction 
lf brakes 
are applied, there is the pendulum action 
to contend 


alone before coming to rest. 


with, which one who has 


watched the stopping of loads under even 


slow speed can realize is considerable, 


even though he may not have held a guy 


rope. Loads of 50 tons are handled much 
like a basket of eggs, if such a compari- 
son is allowable, and when they are 


handled otherwise a big risk is on. In 
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my own experience, which has covered 
estimates for some 500 cranes, of all sizes 
and for all kinds of service, the favorite 
speed has been about 300 feet per minute 
light, and 200 feet per minute loaded. It 
takes a long shop to be able to use more 
speed than this. In several instances I 
know of the specified speed being met 
and afterwards being cut down to suit the 
purchaser. 

I have no desire to start a discussion 
or question the performance of the crane 
upon which your correspondent bases his 
figures. I would, however, like to see a 
test of it published, or to learn of its loca- 
tion and service. 

CHAS. L. GRIFFIN. 
Springfield, Mass. 
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THREE WAYS TO DO IT. 


Breaking off a Piece. 
Editor American Machinist: 

In your issue of March 5th, Tecumseh 
Swiit asks which is the best way to break 
a bar of any metal which has been nicked 
I should 
not break it in either of the two ways he 
describes, but should hold the 
shown in Fig. 1, so that the line D B, join- 
ing the nick and the point of support on 
the anvil, is the shortest possible; that is, 
so that D B is perpendicular to the edge 


on one side to start the break. 


bar as 


of the bar. 

I tried the experiment of breaking in 
different ways a bar of chilled cast iron, 
and found that when held in this way the 
bar broke squarely off, as shown at B in 
Fig. 2. When held in either of the other 
positions, so that the point of support 
A or C, the line of fracture tended to 
follow the line joining the nick with the 


was 


fulcrum, and the break was slanting, as 
shown in A and ©, Fig. 2. 

As to the ease of breaking, the lever 
arm of the end struck by the hammer is 
longest when the fulcrum is at C; hence 
the blow needed would be lightest and 
the bar would hold the hardest when sup- 
ported in this manner, and of course the 
opposite would be true when the fulcrum 
is at A. Hence the bar would no doubt 
break easiest with the fulcrum at C were 
it not for the fact that when in that posi- 
tion the bar issheared somewhat instead of 
breaking squarely, as when supported at 
B, so that it is doubtful if D B is not the 
line of this 
point seems to be so fine that it cannot be 
definitely 


easiest fracture. However. 


determined without the aid of 


a micreé scope, 


SPIRAL. 




















May 7, 1806 


4s 


Holding Wheels with Set Screws. 


Editor American Machinist: 

There seems to be among your corres- 
pondents some who think that to attempt 
to secure fly-wheels with set screws is not 
good mechanical practice. If we consider 
the 


which get 


percentage of wheels so fastened 


dc es not 


the 


seem to be so very unmechanical after all. 


loose, practice 
The case mentioned by Mr. Crane, where 
the screws were spaced around the hub, 
With 


thing like a fair fit between shaft and hub, 


was certainly unmechanical any 
set screws will hold a wheel securely under 
the The fit is 
something that should never be allowed 


severest conditions. side 
in a key, except the hub be either shrunk 
or pressed onto the shait. In such cases 
it matters little whether there be any key 
or not, if the fit is properly made 

Your Mr. 


Phillips, speaks of a key which could be 


English correspondent, 
pushed out with the fingers after the set 
screws were loosened, and condemns the 
practice. Now, that particular key was 
just as it should be; and had it not been 
for the screws on the opposite side which 
counteracted the effect of the two on the 
Mr. 
Crane’s case was almost identical with that 


of Mr. Phillips. 


key, he would have had no trouble. 


Builders often make the 


mistake of putting in pointed screws 
where severe work is expected. The flat 
ended screw will hold better than any 


other, and I have never understood why 
They do 
off 


any other kind was ever used. 
not burr the shaft, and do not break 
little bits that stick and make trouble. 
F. L. JOHNSON. 

Lynn, Mass. 


A A ao 


United States Revenue Cutter No. 3. 
By the kindness of Capt. John W. Co 


lins, Engineer-in-Chief of the United 
States Revenue Cutter Service, we.are 
enabled to lay before our readers some 
interesting drawings of Revenue Cutter 


No. 3, 


intended for duty upon the Pacific 


Coast. This vessel is now being built at 
Messrs. Cramp’s ship-yard, and when 
completed will cost about $230,000. It is 
expected that an exactly similar vessel 


will be built to be stationed at New York, 


a bill to authorize it being now before 


Congress. 
The principal dimensions of the vessel 


are: Length over all, 219 feet; between 


perpendiculars, 200 feet; breadth of beam, 
molded, 32 feet 6 inches—extreme, 33 feet 


4 inches; depth of hold, from top of flat 
keelson plate to top of main-deck beams 
10 


drait of I4 feet above bot- 


amidships, 17 feet inches; displace 


ment to mean 


tom of keel, 1,280 tons 


The vessel, as will be seen from Fig. 1, 


is to have considerable sail power, her 


rig being that of a three-masted schooner, 
with a square sail at the foremast, and a 


leet 


total sail area of about 8,000 squar: 
All plates and shay 


es used in the 


con 
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struction of the hull will be of open 


hearth steel, and the rivets of open-hearth 
Clapp-Griffith Stringent 
and directions are provided for 


or steel. rules 
the in 
spection of all the material. 


THE ENGINES. 


Although the hull of the modern vessel, 


as also the rigging and every important 
component, is a product of the iron or 
steel worker's art, we are still, and nat 


urally, most interested in the engines and 


boilers. The main engine (a single screw 


being employed) will be of the vertical, 


inverted-cylinder, direct-acting, triple-ex 


pansion type; the cylinders being, re 


spectively, 25 inches, 37 inches and 56 
stroke 


be 


inches in diameter, and 30 inches 


The working steam pressure will 160 


pounds, and the collective indicated 


horse-power of the main engines, with 


that of the air pump and circulating pump 


engines, will be 2,000 when the screw is 
making about 160 turns per minute. <A 
piston valve will be used for the high 
\ ] 

~/ . 

j * = 7 

/ 

/ 
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GOING R 


pressure cylinder, and  double-ported 


slide valves for the intermediate and low 
pressure, all operated by double bar links 
Each main piston has a single piston rod, 
with a crosshead working on a slipper 
guide 

The bed plate of the entire engine is to 
of casting 


consist a single 


be 
iron colunin which forms below a 
of the \t the 
supported by a 
The 
fitted for the crosshead slippe r guide, 


back 


Each cy linder 


will supported at the back on a cast 


section 


} 


condenser Iront eacn 


cylinder is forged-steel 


column cast-iron columns will be 


and 


will have a separate water for ci 


culation. 


The cylinder castings will each lude 


ins 


valve chest, steam ports and 


passages 
lower heads and the brackets for 


to 


various 


attaching the several supports 


le solidly bolted to each 


cylinders will 


other. the centers being 4 teet 9 inches 
and 5 feet 6' inches fore and ait of the 
intermediate. Each cylinder barrel is to 
be 11% inches thick, and to have a lining 


114 inches thick, the lining fitting the cas 


ing at the top and bottom of the cylinde: 
the middle, 


the 


and near 


| 
and having 


turned inward at bottom, by w 








it is fastened to the bottom of the cylinder 
with round-headed, counter-sunk, steel 
tap bolts. <A stuffing box at the top of 
the lining allows for expansion and also 
makes the joint tight. The linings are to 
be as hard as can be bored with Mushet 
St ind they are to be finally bored 
iter they are secured in the cylinder 
ind W th the cylinder ve tica 
The intermediat ind low-pressure 
cylinders re to be steam-jac keted, reduc 
ing valves and saltct) valves allowing a 
pressure from 20 to 8o pounds in the in 
termediate id from o to 30 pounds u 
the Oow-pressure jacket Phe wate! 
drained from the jacket will be piped to 
both the feed tank and the bila 
The pistons are to be of cast steel, with 
followers of cast iron, and packing rings 
two in eacl h wide and 34 inch 
thick. cut obliquely and tongued and set 
out by steel springs The piston rods 
will be of forged steel 5 inches in diam 
eter, with taper fit in both piston nd 
CTOSSTi¢ id i d ut on « ich end Dh 
1 
| 
, 
— 
3 
j tae as i 
[ { = sen ws oe an 8S oo Se an 2 
: : 
VENUE CUTTER 
rod at the upper end will have a collar, 6 
inches diameter and 1 inch thick, sunk 


into the piston 
Ph 


cvlinder wi 


th 


piston valve of high-pressure 


1 


be 16 inches diameter, the 


} +t havine 


\ e che Nay g a renewable casing of 
hard cast iron. The valve will have pack 
Ing rings, oO style not specified, and the 
lining of the chest will have alternating 
right and left diagonal bridg« [he 
veights of all the valves will be balanced 
The steam and exhaust laps of the several 
\ ilves W ll he a follows 
HIGH-PRESSURE CYLINDER 

Steam lap lop, 12% inches; bottom, 
I inches. 

Exhaust lap Top, minus inch ; 
bottom, minus }§ inch, 


INTERMEDIATE CYLINDER 


Steam lap; Top, 13 inches; bottom, 1 
inches, 

Exhaust lap Poy minus inch 
bottom, 1 inches. 

LOW-PRESSURE CYLINDER 

steam lap Top li inches bottom, 1 
in¢ es 

Exhaust lap: Top, plus }$1nch ; bottom, 
lus in« 
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of the horizontal-return fire-tube type, 
II feet 6 inches outside diameter and 10 
feet long. They will have a total heating 
surface of about 5,200 square feet, and a 
grate surface of 168 square feet. Each 
boiler will have two corrugated furnaces 
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thick. The front heads will be flanged 
outwardly at the furnaces, and all heads 
will be flanged inwardly at the periphery; 
the heads will also be stiffened with T- 
bars. The tubes will be 2™% inches ex- 


ternal diameter, and the ordinary tubes 
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Thickness of Buttstraps, outside 1, inside & 5 


DETAILS OF BOILERS, 


3 feet 6 inches internal diameter. The 
plates and rivets will be of open-hearth 
steel. The shell will be 1,'; inch thick and 
will be madeof a single course, each course 
consisting of two plates butted, making 
each plate about 18 feet by 10 feet. Each 


head will be made of two plates 3% inch 


1\% Rivets, 1 


REVENUE C 


Holes 
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UTTER No, 3 


will be swelled to 2,*%, at the front end. 
The back ends will be expanded in the 
tube sheets, beaded over into a counter- 
bore will be fitted with a ring, 
or they will be otherwise protected from 
the flame. The ordinary tubes will be 
No. 10 B. W. G., while the stay tubes will 


which 
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be No. 6 B. W. G., and reinforced at both 
ends to 2% inches, the front ends being 
then swelled to 234 inches. They will be 
threaded parallel (12 threads) at the com- 
bustion chamber ends, and taper at front 
ends. After they are screwed in tight in 
the front ends, they will be made tight 
at the back by 
Cast-iron ferrules will be used to protect 


expanding and beading. 


the ends of stay tubes in the combustion 


chambers. The tubes will all be spaced 
3% 


longitudinal 


3% inches, centers, vertically and 


Che 


joints of the boiler shells will be butted 


inches horizontally 


and 34-inch 


The 


the heads, and of the heads with the shells, 


with I-inch straps outside 


inside, and treble-riveted joints of 
will be double-riveted, and the joints in 


furnaces and combustion chambers will 
The edges of all plates 
flat 
The plates in the 


not to be 


be single riveted 


in the cylindrical shells and of all 
plates will be planed. 
cylindrical shells are sheared 
nearer the finished line than one-half the 
thickness of the plate along the circumfer- 
and not nearer than one 


ential seams, 


thickness along the longitudinal seams. 
All rivet holes in the shell plates will be 
drilled in place after bending, and after the 
holes have been drilled the plates will be 
separated and the burrs around the holes 
trimmed off. Hydraulic riveting will be 
used wherever possible, with a pressure 
of 65 to 75 tons, and where hydraulic rivet 
ing cannot be used the rivet holes will be 
tapered on the driven side inch, 

Our space will not permit us to go fur- 
ther into the details of the boiler construc- 
tion, nor of the various attachments to be 
steam 


provided. Each boiler will have a 


stop valve, an auxiliary stop valve, dry 
pipe, 
feed check valve, surface blow valve and 
bottom 
pipes, two safety valves, steam gage, glass 


main-feed check valve, auxiliary- 


blow valve—all with internal 
water gage—automatically closing, four 
gage 
valve, salinometer pot, drain cock and air 
cock. Then there will be blowers and all 
the for draft, 
means for transporting and handling the 
fuel. 


Of the electric light plant and many 


asbestos-packed cocks, sentinel 


arrangements forced and 


other refinements of modern life afloat or 
The 


vessel, as a whole, is an extremely inter- 


ashore, it is not necessary to speak. 


esting one, and we are confident that it 
will be creditable to the designer and a 
valuable addition to the service. 


o a as 

A plan of Prof. Wm. T. Magruder’s, 
Chief of the Machinery Department at the 
Tennessee Exposition, is to have a water- 
fall over 50 feet high. 
exhibited will pump the water for this, 
and color effects will be used @ la electric 
fountain. Means 
which the water delivered by any particu- 
lar pump can be accurately measured, and 
it is expected that the arrangement will 
be appreciated by pump exhibitors, as 
well as by the public. 


The steam pumps 


will be provided by 
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Space in advertising pages only is for sale. 

We invite correspondence on subjects pertaining to 
machinery. 

Name and address must always be given, though 
not necessarily published, 

Communications for or relating to the reading col- 
umns should be addressed to the Kditor, All business 
communications should be addressed to the Company. 

Subscribers can have their mailing address changed 
as often as they desire. Send both old and new 
addresses. Those who fail to receive their papers 
promptly will please notify us at once. Date on wrap- 
per denotes week with which subscription expires. 


A A A 
SUBSCRIPTION PRICE: 


repaid in the 
xiCo. 


( Associate Editors, 


$3.00 a year in advance, postage 
United States, Canada and 
$4.00 a year to other countries, postage prepaid. 
Entered at Post Office, New York, as second- 
class mail matter. 
For Sale by Newsdealers, Everywhere. 
No back numbers beyond 1895, 
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Better Prices for Machinery. 


When editorial entitled ‘Who 
Should Raise Prices of Machinery,” 
printed in our issue of April 16th, was 
written, we had in mind one particular 
manufacturer and his line of machinery, 
but the correspondence called out by this 
shows that the same principles apply to 
several other lines of machinery as well, 
and we have letters saying that we must 
have been at various specified places, mak- 
ing a study of various specified lines of 
the machine business, for the shoe exactly 
fits A or B or C, and “we hope he will 
read the article and profit by it.” 


our 


We hope so, too; for we know very 
well that prices are really too low in 
several lines of machinery—lower than is 
consistent with good work, good mate- 
rials, fair interest on value of plant, and 
fair compensation to workmen and their 
employers. 

We know, too, that one of the strongest, 
if not the very strongest, depressing in- 
fluences comes from the managers of 
some of the largest and most influential 
establishments, who seem to consider it 
their duty to capture every order in sight, 
if possible, even when already crowded 
with orders, and to do it by cutting prices; 
and they-then complain that prices are too 
low, but that they can see no prospect of 
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improvement, or that if there is to be any 
improvement it will not take place until 
a new Administration comes in. 


instead of pursuing this 


concerns 


Suppose, 
course, large manufacturing 
should, when they find themselves fairly 
well filled with orders, advance quotations 
a little, and be content if this advance 
causes an occasional order to escape them. 
Would this not result in a general stiffen- 
ing of prices in most cases? If it would 
not, then we must confess we can see no 
prospect of an improvement until every 
shop in the land, large and small, has 
more than it can do; and several new Ad- 
ministrations may come and go before we 
see that condition of affairs, to say noth- 
ing of the fact that, as past experience 
shows, such a condition does not usually 
continue very long even when it does 
show itself. 

We should remember that Providence 
helps those who help themselves, and that 
if those who are engaged in a given line 
of business will not do what commercial 
conditions permit them to do, looking 
toward improvement, then a betterment 
of conditions is indeed in the dim, dis- 
tant future. 


A A A 


Increase of Drilling Speeds. 


Most machinists will unhesitatingly de- 
clare that they know how to drill holes 
in iron and steel. Collectively they do, 
of course, know all that is known about it; 
but developments 
seem to indicate that relatively few of 
them know how to make a twist drill do 


nevertheless recent 


the greatest possible amount of work, be- 
cause ideas and practice in that branch 
of the machinist’s business are just now 
undergoing a change. 

Most drillers will affirm that the speeds 
given in the catalog of the Morse Twist 
Drill & Machine Company, and freely 
copied elsewhere, are about right; but 
these figures probably soon be 
changed as a result of recent tests, and 
there are those who declare that they 
hardly give even a hint of the most ad- 
vantageous speeds for Morse drills. 

We quote from the Morse table as fol- 


will 


lows: 


Diameter Speed for Speed 
of Wrought [ron for 


Drill. and Steel Cast Iron. 
1 =—"12 9 3282 
16 1,712 2,353 
} 855 1,191 
x -- — 
ié 57! 794 
{ 397 565 
is 318 452 
§ 265 377 
is 227 323 
5 183 267 
I 76 115 
1} 46 74 
2 31 51 


The average is a little over 21 feet per 
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minute, and it will be noticed that the 
speed per minute decreases with increased 
diameter of drills. 

Below we give a table of speeds that are 
being used in the Brown & Sharpe Mfg. 
Co.’s shops: 


Diameter 


Wrought Iron *, 
Cast 
ot or I 
Drill Steel. — 
I 200 5,500 
ié 4.2 5 500 
} 2 000 2,500 
ifs 1,200 1,550 
H goo 1,100 
is 650 825 
8 500 625 
1's 400 500 
4 325 400 


By comparison it will be seen that these 
speeds average considerably more than 
twice as high, and they have been de- 
veloped under conditions which we regard 
as likely to show what the very best speeds 
are, all things considered; because they 
represent the practice of contractors who 
buy their own drills, and therefore balance 
speed of actual drilling against cost of 
drills, and find out by experience the most 
advantageous speeds. 

Prentice Bros., of Worcester, have also 
been paying considerable attention to this 
matter, and, by greatly increasing rotative 
speeds and at the same time decreasing 
feeds. have in some cases, such as bicycle 
drop forgings, reduced the time of drilling 
a given hole from 7 minutes to I minute, 
and in numerous other cases have, by 
such changes, greatly increased produc- 
tion and at the same time made drills stand 
the work better. 

The fact seems to be that the speeds 
ordinarily given to tools cutting metals 
do not apply to drills in most cases, and 
the fact that small drills are run at higher 
peripheral speeds is probably accountable 
for by the fact that they have a much 
greater suriace for the absorption and 
conduction of heat in proportion to the 
amount of metal removed by them, the 
surface of a cylinder being proportional 
to its diameter, while its solid contents 
are in proportion to the square of its 
diameter; so that while a quarter-inch 
drill presents one-half as much surface to 
the work as a half-inch drill does, it re- 
moves only one-fourth as much metal 
per revolution at the same feed. 

It is to be noted especially that feeds 
have been decreased with this increased 
speed. Mr. Prentice recommends feeds of 
two or three thousandths per revolution 
in steel, but with very high rotative 
speeds; and operated thus, he finds that 
drills keep comparatively cool, stand well, 
drill very fast and do better work—the 
latter because they are not nearly so likely 
to be crowded out of alignment—and the 
machine or fixture is not forced out of its 
proper position by the force required to 
feed a large drill taking a heavy chip. 
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Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(98) E. F. V., Montreal, Can., asks: Do 
you know of any way to anneal chilled 
cast iron? A.—Chilled iron, or iron which 
has been cast upon a chill, cannot be an- 
nealed, as far as we know. Hard cast 
iron is sometimes softened by packing in 
charcoal and keeping at a red heat for a 
long time—say several days—but it is al- 
most invariably cheaper and better to 
make another casting. 


(99) G. M. H., Toledo, O., writes: 
Suppose we have a bicycle with large 
sprocket wheel 5 inches in diameter, and 
that the length of the crank is 6% inches, 
what pressure would be required on the 
pedal to bring a stress of 1,200 pounds 
upon the chain? A.—The weight re- 
quired would be inversely proportional 
to the radius or length of the crank and 
the radius of the sprocket wheel, and the 
expression in the form of a proportion 
would be, 6.5 : 2.5 :: 1,200 pounds.is to 
the required weight, and this reduced 
gives a weight of 461 pounds. 


(100) J. W. D., Christy Park, Pa., asks : 
1. Can you give me any calculations for 
computing a battery? 


A.—Let WV = total number of cells ; 
m = uumber of cells in a row in 
series ; 
e = E. M. F. of one cell; 
ry = resistance of one cell; 
? = external resistance. 
i N : . 
Then = number of cells in a row in 
n multiple, and 
ae 
current = ns 
ned. 7 
WV “7 . 





2. Name some good batteries. A.—For 
closed circuits, any standard gravity bat- 
tery. For open circuits, the Sampson or 
the Patrick & Carter carbon battery. 3. 
What are the elements mostly used in 
closed circuit bateries? A.—Copper and 
zinc. 4. How many volts can be obtained 
from one battery? A.—Different batter- 
ies vary between about one and two volts 
per cell. A good commercial battery 
should give nearly or quite one and a half 
volts per cell. 


(101) H. C. asks: What will be the de- 
flection of a shaft 16 inches diameter, 14 
feet between centers of bearings, with a 
load of 100,000 pounds on the center of 
it? A.—The deflection of a beam of any 
cross-section is found approximately by 
the following formula: 


Wx l*xd 
BMT 


W is the weight in pounds, Z the length 
or span in inches; d is a co-efficient which, 
for this case, a beam suported at both ends 
with center load, is .02083; F is the modu- 
lus of elasticity, which for cast-iron we 
may take at 15,000,000; / is the moment of 
inertia, which for a circle is T* & .7854. 
Substituting all the values, we have: 

168° & .02083 


= -204 
-7854 


To this should be added the deflection due 
to the weight of the shaft itself, although 
in this case it would be but .or inch. The 
operation is as follows: d being changed 
in this case, for a beam uniformly loaded, 


100000 X 


15000000 K §* 
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to .01302, and the weight of the shaft being 
computed at 9,458 pounds 
9458 XK 165% X .01302 


15000000 & 5# .7354 


-O12 


and the total deflection then will be .204 
.O12 .216 inches. 
a A A 
The New York City Civil Service 


Board will hold the following examina- 
office in the New 
10 A. M. on the fol- 


tions at its Criminal 
Court Building, at 
lowing dates: 

May 11th- 
Iron and Steel. 


Building Inspector and In- 
spector of The law re- 
quires that ““The inspectors shall be com- 
petent men, either architects, civil engi- 
neers, Masons, carpenters or iron-work- 
shall ten 
years as such.” 

May 14th—Computer. 

May 18th—Mechanica] Engineer. 

The examinations will consist of Writ- 
ing, Arithmetic, Technical Knowledge 
and Experience. Citizens of the United 
States, eighteen years of age and over, 
are eligible to examination. Applica- 
tions may be obtained by addressing S. 
William Briscoe, Secretary, New Crimi- 
nal Court Building, New York City. 


A 4 A 


ers, who have served at least 


The interesting “Practical Letter” in 
our issue of April 23d, upon the “Value of 
Published Tests of Steam Boilers,” the 
signature to which was unaccountably 
omitted, was by Mr. H. E. Fisher, Ware, 
Mass. 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 


Adding Machine. Grant: see page 2 


Forming Lathes, Mer. Mach. Tool Co., Meriden. C. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Honest Mach. Oils. F.S. Pease Oil Co., Buffalo,N.Y 


Engine Castings % to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Best Presses and Dies for ail sheet metal work 
Ferracute Machine Company, Bridgeton, N. J. 


Just Issued—Catalog 8. No. Mailed free. Clayton 
Air Compressor Works, 28 Cortlandt st., New York. 


Bevel and “miter gears cut with perfect planed 
teeth. Boston Gear Works, Boston, Mass 


Aluminum and Brass Castings, Machinery, Name 
Plates. Twining Campbell, Paterson, N. J. 


Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery; catalogs free. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st..N.Y. 


Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill, 
913 Tilden street, Saginaw, Mich. 


Form’g and reliev'g lathes for back'g off formed 
cutters: gear cutters for cutting 2 teeth at a time, 
any pitch, 2to 48. R.M. Clough, New Haven, Ct. 


Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for ‘Brief History of Patent 
Legislation.” 


For Sale—A fair sized foundry and machine shop 
with additional land, in good condition and well 
equipped for medium heavy work: located on a 
railroad; within eight miles of New York. Can be 
seen in operation for few weeks only. Owners 
giving up business. Terms easy. Call or address 
Room No. 41, 22 William street, New York. 


21-489 


7 ’ 
Commercial Review, 
New York, SATURDAY May Yd 
The Machinery Market. 
Judying from the tone of leading hand- 
this 


EV ENING 


1 


lers of iron working machinery in 


city, the market shows a continued per- 


tinacity in extreme conservatism. It is 
difficult to see how the outlook has altered 


succeed- 


during April, except that every 
ing month of quietude is another nail 
driven into the coffin of enthusiasm. From 


the general weight of evidence it may be 
that unimproved, and 
a little duller 


inferred trade is 

some people even find it 

just now than it was a few weeks ago. 
Although a relatively in- 


this is now 


season for bicycle manufacturing 


understand that, of the trade of 


active 
tools, we 
one house in a general line of tools, some 
cent. is derived from that 


75 or 8o per 


source. The season for a revival of buy- 
ing of machinery for that purpose is said 
to be about June or July; but, as we have 
before intimated, this rush into the busi- 
ness of making bicycles is being over- 
done, and it is Only a question of time— 
and not necessarily a long time either— 
how the sur- 
feited with them. 
sized machines of a general nature, other 
little 
couragement after a long period of de- 
Another 


market will become 


One seller of medium- 


soon 


than for bicycle work, finds a en- 
representative of a 
well-known company pronounces the 
market that of the various 
kinds of tools, screw machines are still 
The remark 


pression 


easier, and 
in about the best demand. 
is made that tool making mechanics are 
in some requisition, which may be taken 
as a hopeful sign. 
Prices still rule at low figures. 

the for 
machinery, 


season wood- 


consequently 


This is active 


working and 
some people are selling more than hith- 
erto, but it is denied very flatly by some- 
one in a position to judge that there is 
any far-reaching improvement in the sit- 
uation. 

We have received the following letter 
from a Massachusetts machinery firm: 

“We find that and 
that of the manufacturers with whom we 


our own business 


are associated has fallen off very mate- 
rially, this month, from the average of the 
first three months of the year. The bicy- 
cle manufacturers are not ordering very 
much, this month, which accounts, to a 
large extent, for the falling off in our busi- 
ness. There is still quite a lot of business 


being done with the bicycle manufac- 
turers, but nearly all the business that we 
are getting is for the lighter lines of tools. 
Lathes above 18 inches swing are selling 
very slowly. We do not think that the 
trade this month (April) will be any more, 
if as much as in April, 1895. We do not 
feel any apprehension on account of the 
present dullness of trade, although the 
present condition of things, taken apart 
looks very 


that we are 


circumstances, 
thinks 


other 
The 


from 


bad. 


writer 
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only passing through one of the phases 
of business that must be expected after 
such a panic as we had in 1893, and con- 
fidently looks for a very large increase in 
business in 1897. In the past, we have 
never recovered from a panic in our busi- 
ness until the fourth year, and we ought 
not to expect it this time.” 

The Newton Machine Tool Works, of 
Philadelphia, write: “While we have re- 
ceived considerably more orders during 
the month of April, prices are very low. 
Our prospect in business seems to be 
bright at the present time. While we do 
not anticipate very much business this 
year, we think that at the beginning of 
next year, business will undoubtedly re- 
sume its normal condition.” 

A certain Connecticut company tell us 
that they are very busy and have been for 
a year and a half; too busy, in fact, to 
ascertain the condition of other tool man- 
ufacturers, though they are told that some 
are very actively employed and some 
quite slack. This is just what we have 
for some time noticed to be the case. 


Pittsburg Report for April. 


There is no question that the gen- 
eral machinery market has improved dur- 
ing the past month. Manufacturers who 
have been contemplating alterations in 
their works for a long time past, have 
been inviting bids for machinery of all 
kinds and descriptions. 

The bright and cheerful side of the trade 
is just beginning to assert itself, and were 
it not for the tightness of money the mar- 
ket would be in an extremely healthy con- 
dition. Still, there are to be found some 
agents of boiler and engine concerns who 
still complain of the poor market, but 
these are getting fewer each day. 

The Duquesne Theatre is installing a 
very complete electric light plant, to con- 
sist of a McEwen direct con- 
nected with Thomson-Ryan generators, 
etc. At this writing the contract for boil- 
ers has not yet been awarded, but it is 
probable that the McNaull safety water 
tube will be installed. A 200 horse-power 
heater of the Pittsburg design, made by 
the Pittsburg Feed Water Heater & En- 
gineering Company, will also be placed in 
this plant. Another electric light plant is 
to be erected at Etna Borough, for which 
Lea & Carroll, of this city, are the engin- 
eers. There have not been any contracts 
awarded as yet, bids being only closed a 
few days ago. The city of McKeesport also 
intends to erect an electric light plant of 
its own, and is now seeking proposals for 
the same. F. W. Patterson, of that city, 
is the engineer, and he will receive bids 
for the construction of the plant and the 
entire equipment of the same. 

Reports from Youngstown are that 
the Lloyd Booth Company has given 
a leading machinery firm of New York 
City, a contract for several heavy traveling 
cranes, also for lathes, etc. Many im- 


engine, 





Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Foreman boiler maker wants position. A 1 refer- 
ences. Address 1. J... AMERICAN MACHINIST. 


Wanted— Pos. as draftsman by tech. grad. with 
shop and drawing office exp. S. W., Am. Maca. 


Situation by experienced mech. draftsman. Ad- 
dress H. A. H., 814 Fulton street, Brooklyn, N. Y. 


Machinists for light brass and iron work. Best 
references. Rushmore Dynamo Works, Jersey City. 


Mechanical assistant draftsman is open for en- 
gagement. Best references, G. L.. AM. MACHINIST 


Pattern maker wants situation, thor’ly exper’d in 
engine, tool and general work. H. M., Am. MAcu. 


Draftsman and pattern-maker, with shop and 
drawing room exp. wants pos. Box 103. Am. MACH. 


Situation wanted by experienced mechanic and 
skilled draftsman. Address Tool, AM. MACHINIST. 


Mechl. engr., technical trained, 12 yrs., exp. as 
machinist. des’r and as foreman of drawing room, 
wants responsible position. Box 100, AM. Macu. 


Wanted—Two draftsmen, aged about 35 years; 
those exper’d in automatic Mach. and hopper feed 
work preferr°4. Box 107, AMERICAN MACHINIST. 


Exp. brass f’ndry f'man would like to correspond 
with parties requiring the services of a_ competent 
man.,’, Add., Up-to-Date, caregAmER. MACHINIST. 


Position wantea as general toreman™or supt.’ 
experienced too] maker and machinist ; 12 years in 
charge and piece work prices. Box 102. AM. Macu, 


Pattern maker desires pos. as foreman in a mfg. 
company. Exp. in pump and engine wks. and gen’! 
mach. pat’ns, Sober & energetic. V.S., Am. Macu 


Wanted—A first-class steel salesman for mer- 
chant mill. State salary expected and where em 
ployed. Address by mail only, B. B., 89 Tribune 
Building, New York City. 


Assistant foreman wanted in a Corliss eng. shop 
near New York; one well up on tool work. Ad- 
dress, giving age, experience and references, Fore- 
man, Box 96, AMERICAN MACHINIST. 


Machinist, with 16 years’ experience in tools and 
engine work, 7 yrs.’ experience on piece work, also 
expert in thread cutting, would like to change po- 
sition. Box 106, AMERICAN MACHINIST. 


Wanted — Experienced mechanical draftsmen,. 
North and West, having evenings free. State where 
regularly employed. Edwin Guthrie, Patent At- 
torney, Corcoran Building, Washington, D. Cc. 


Change of pos. wanted by a technical grad. with 
7 yrs. practical exp. on high-grade engs.. mining 
machy. and tools. Understands mining, metallurgy 
and chemistry. Good refs. H. M., care AM. Macu 


Mech. draftsman, age 24; technical graduate and 
shop exp.; has had several years’ experience on 
tools, fixtures and engine design, wants position ; 
best of references. Box 104, AMERICAN MACHINIST. 


Steady position wanted by thoroughly practical 
and up-to-date pattern maker (Swedish); 8 years’ 
experience with leading manufacturers in this 
country. Best of reference, sober, and willing to 
work. Address J. N., AMERICAN MACHINIST. 


Mechanic. age 50, with long exp. as form'n, supt.. 
constructing engr., dftsman and desig’r in special 
and gen. mach. works wants similar pos. Middle, 
Western or Southern States preferred: highest ref- 
erences. Mechanic, 48 Clifton ave., Chicago. IIl. 


**Refrigerating Machinery,” containing the gen- 
eral principles of refrigerating and ice-making 
machinery, by Geo. Richmond, M. E., mailed free 
on receipt of 20 cents instamps. American Engin 
eering Pub. Co., 333 Adams"street, Brooklyn, N.Y. 


A large tool factory wants a thoroughly experi- 
enced engineer with college education and who is 
capable of acting as substitute for the technical 
director. First-class men will send their applica- 
tion, stating course of study, previous positions 
and references under S. 6148 to Rudolf Mosse, 
Vienna, to be forwarded. 





Wanted--A man to act as traveling represent- 
ative for a favorably known tool builder, to sell a 
labor-saving machine; previous experience as 
salesman not necessary, but good habits, good ad- 
dress, exp. in machine shop work and management 
required. Answers confidentially treated. Give full 
purticulars as to previousex. Box 105, Am. Macn. 


A A 


A 
Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 


Cheap 2d hd lathes & planers. S.M. York.Clev’d, O. 

Calipers & Gauges. F. A. Welles. Milwaukee, Wis. 

Best and cheapest Bolt Header, made by C. H. 
Baush & Harris Machine Tool Co, 

Party with capital to take part interest in new 
and useful tool. R. B. W., Am. MacHuINistT. 

For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 

Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz. Schumacher & Boye,Cincinnati,O. 

For sale—5,000 half-worn drills and taps at 1 cent 
each. Send stamps for samples to J. L. Lucas, 
Lynn, Mass. 

For Sale—Two Warner & Swasey speed lathes, 
in first-class condition. Penberthy Injector Co., 
Detroit, Mich. 

A French engineer with money wishes to meet 
with owners of patents on high speed steam, gas, 
oil and petroleum motors, with the object of start- 
ing a works in France to make them. Address 
L. D., AMERICAN MACHINIST. 





For MACHINISTS, ENGINEERS, ELECTRICIANS, Etc. 
Our catalogues of Books, on the above subjects, as 
well as every other practical subject, sent free to any 
address. 
¢#See our detailed advertisements of special books 
in recent numbers of AMERICAN MACHINIST. 


NORMAN W. HENLEY & CO., 
15 Beekman Street, NEW YORK. 
*«sPEERLESS”’ DUPLEX PIPE THREADING 
MACHINES. 


COMBINATION BENCH 
AND PIPE VISES. 











CONTINUOUS 
FEED 
RATCHET 
DRILL. 


BIGNALL & KEELER MFG. CO, 
Box 733, Edwardsville, ill. 





HIGH GRADE Metal-Working 


PLANERS AND SHAPERS. 


Write for circular and address of near- 
est agent. 


The Ohio Machine Tool Co. 


600 South 
Leighton St., 


KENTON, 









MANUFACTURERS OF 
Power Punching, 
Drop, Trimming, 
Stamping, Riveting, 
Embossing Presses, 

With Automatic Feeds. 


MACHINES FOR WORKING 
BAR AND SHEET METALS. 


Complete Outfits for Can 
Making. 





The Toledo Machine and Tool Co. 
OAK AND JACKSON AVE., TOLEDO, 0O., U.S.A. 
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14 in, x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 


HIS Lathe COMBINES the LATEST and BEST Im- 
provements. Automatic Stop. It is Simple, Durable, 
Indispensable. It will AUTOMATICALLY STOP the 

Carriage in EITHER direction. It is equally efficient whether 
FEEDING or THREAD-CUT TING. Running up to a shoulder, 
boring to BOTTOM of holes, or INTERNAL THREAD- 


CUTTING. 

No danger of spoiling either.tool or work. It is a safeguard 
against accidents, in either direction. 

Feeds —It has all feeds in daily use with simple movement 


of lever. 
Threads — It has all threads in daily use with simple move- 


ment of lever. 

Carriage — The carriage reverses in Apron. No slamming 
of Countershaft. There is no comparison between this Lathe and 
the old style or common Lathe. Quick work, rapid changes, 


satisfactory results. BUY THE BEST. 


SEND FOR CIRCULAR. 


The Hendey Machine Co. 


TORRINGTON, CONN. 


European Agents: 


CHAS. CHURCHILL & CO. (Ltd.), 
21 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 
59 Spandauerstrasse, Berlin. 


SOLLER, Basel, Switzerland. 





provements are being made in the com- 
pany’s plant, including the erection of a 
new foundry and machine shop, etc. It 
is also stated that the New Castle Steel 
& Tin Plate Company will erect a plant to 
make its own steel, which will be one of 
the most thoroughly equipped in the 
country. These improvements mean an 
outlay of several millions of dollars, and 
show that business is coming around to 
where it should have been months ago. 

The demand for drills, planers, lathes, 
etc., is gradually assuming its former 
shape, and the past month has shown an 
improvement with many concerns hand- 
ling such machinery. Orders are not 
heavy enough to last until July or August, 
but sufficiently large to keep shops run- 
ning fairly full at present. One bad feat- 
ure still clinging to this line is the low 
prices prevailing 

The mill supply market keeps going in 
its usual style. The call for such goods 
is of a regular character, and but little 
can be said of it 

It seems as if the bicycle trade is to be 
one of the chief industries in this section, 
as numerous new concerns are starting up 
for their manufacture on a large scale. 

In the general iron and steel trades it 
can only be said that mills are mostly 
running to their capacity, and that the 
prospects are very fair for a continuance. 
Furnaces are producing heavily and the 
product is finding a ready market at 
slightly better prices. The action of the 
tin plate manufacturers in deciding to 
make an advance in prices has made pros- 
pects better for those who are endeavor- 
ing to fix higher prices in the soft steel 
market No. 1 foundry iron has been 
selling at $12.75 @ $13.25 cash, and No. 2 
at $12.00 (@ $12.50. In the pipe line, or- 
ders are heavier and prices better, due 
probably to the favorable weather during 


the past few weeks. In other lines, busi- 
ness is of an encouraging nature, and ow- 
ng to the eason, prices are looking up- 
ward 

Quotations. 


New York, Monday, May 4th 
Iron—American pig, tidewater delivery 


No. 1 foundry, Northern............ $12 50@ $13 25 
No. 2 foundry, Northern 12 00 @ 12 50 
No. 2 plain, Northern.... «- 1100 @ 11 50 
Gray Forge........ oeee eos 11:25 @ 11 7 
No. 1 foundry, Southern...... 2 11 75 @ 12 00 
No, 2 foundry, Southern............ 11 25 @ 11 50 
eee -». 10 75 @ 11 00 
No. 1 soft, Southern.......... .. 11% @ 11 50 
WO. SGOT, BOUCROTN .... -cccoccccess 11 0 @ 11 2 
Foundry forge, Southern............ 10 25 @ 10 50 


Bar Iron—Base, in Carloads—Mill price. on dock: 
common, 1.20 @ 1.30c.: refined, 1.30@1.45c. Store 
prices: common, 1.40 @ 1.50c.; refined. 1.50 @ 1.70c 

Tool Steel—Ordinary sizes, standard quality. 534 
@7c.; extra grades, 11 @12c.; special grades, 16c. 
and upward. 

Machinery Steel—From store, about 1.75 
Special brands upward. 

Cold Rolled Steel Shafting—Base size in car- 
loads. about 2hgc.; 2c. for smaller quantities 
from store 

Copper—Carload lots. Lake Superior ingot, 107%4@ 
lle.: electrolytic, 1044 @ %c.; casting copper. 10% 
@ 103¢c 

Pig Tin—For 5 and 10-ton lots, 13.45 @ 13.50c., 
f.o.b 

Pig Lead—In carloads, 3 024% @ 3.05c.,f. 0. b 

Spelter—In carload lots. New York delivery, 
about 4.05 @ 4.10e.. for ordinary brands 

Antimony—Cookson’s, 74 @ 7c.; Hallett’s, 654 
@ 4e.: Japanese, 654 @ 634 - 

Lard Oil— Prime city, present make, 49 @ 50c., in 
carload lots 
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Manufactures. 


J. UH. Everhart, Newport, Perry Co., Pa., 
ing a flour mill and will put in machinery, 


is build 


The LaRose Car Brake Company will be located 
in New Bedford, Mass. The capital will be $50,000 


The new brass foundry just established by Bow- 
man & Ceo., has been located in South Harrisburg, 
Pa 

G.L. Andrews & Co., of Birmingham, Ala., are 
erecting a brass foundry, and will put in machine 
Lools 

Johnson & McMaster, Landsdale, Pa., will start 
a wire nail and bale tie factory and will put in ma 


chinery 


S. W. Card & Co., machinists, of Mansfield, 
Mass., are going to build an addition of 100 feet to 


their shop. 


A. C, Godshall & Co., Landsdale, Pa., 
a large addition to their flour mills and will put in 


will build 


new machinery. 


The Business Men's Association, of Pinconning, 
Mich., will build and thoroughly equip a 200-barrel 
per day flouring mill. 

Brown & Snyder, of Punxsutawny, Pa., will build 
a large planing mill at Glen Campbell, Pa., and 
will put in new machinery, 

The Harrisburg Chain Works, Harrisburg, Pa. 
will,inthe near future. enlarge their plant and 
will need some new machinery. 

Gorie & Ghent's saw mill, at Omer, Mich., will 
be thoroughly equipped with shingle, lath, heading 
and stave manufacturing machinery. 

Mr. J. W. Fischer, of Fayette, Mo., has estab- 
lished a machine shop in that town for repairing 
machinery and is adding a foundry. 

The Harrisburg Foundry and Machine Works, 
Harrisburg, Pa., are increasing their plant, and 
will put in additional lathes, planers, etc. 

The Philadelphia Metallic Mfg. Co., of Coopers- 
burg, Pa., will engage in the manufacture of office 
furniture. A full line of machinery will be needed 

D. G. Dietz, Berlin, Pa., will erect a factory for 
the manufacture of flour mill machinery and will 
put in gasoline engine, band saws and other ma- 
chinery 

The National Cycle Mfg. Co., at Bay City, Mich., 
are building a large addition to their cycle factory. 
Hub lathes and other labor-saving machines will 
be installed. 

The Bay City Furniture Mfg. Co., Bay City, 
Mich., will enlarge their plant at once. Machinery 
to thoroughly equip a chair and table department 
will be put in. 

The Harrisburg Consumers’ Brewing & Bottling 
Co. are erecting an immense brewery building, and 
will put in a boiler, engine, tanks, vats, ice ma- 
chines, ete. 

Cc, T. Keaner, A. J. West and others, of Atlanta, 
Ga., have incorporated the Atlanta Bicycle and 
Machine Works. They will equip their factory 
immediately with special tools. 

Daniel Mehan is building a new boiler works at 
Franklin, Pa. He will add new machinery of the 
most improved type for the speedy manufacture 
of boilers for the oil well trade. 

Owing to the retirement of Mr. Long, of the 
Long & Jervis Foundry and Machine Co., Decatur: 
Ala., the business will be continued by, and known 
as the Jervis Foundry Machine Co. 

The Pennsylvania Steel Co., Steelton, Pa., will 
erect a building for the manufacturing of tools. 
such as picks, shovels, etc., and will put in ma- 
chinery for this line of manufacture. 

The Steelton Brick Co., Steelton, Pa., who were 
burned out a short time since, are clearing away. 
the debris and will begin on the new foundation at 
once, and will put in new machinery 

The Dunbar Furnace Co and the owners of the 
Columbia Steel Co, at Uniontown, Pa , have con 
solidated the two plants. They will manufacture 
billets independent of the steel pool 








BRIDCEPORT, CONN. 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS 


66 CARDEN ST., 


COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 


—— J.T. SLOCOMB&(0.,.=— 
PROVIDENCE,R.I. U.S.A, 











JACK SCREWS, 
BICYCLE PUMPS, 
VISES and BENCH SCREWS. 
Send for Catalogue “‘B. 
CAPITAL MACHINE TOOL CO., 
AUSURN, N.Y. 

















The Practical Engineer of London, reprinted the en 
tire chapter on the Principles of Screw Cutting from 


MACHINE SHOP ARITHMETIC. 


This backs our claim that it’s the best ever written on 
screw cutting, as it fits ANY lathe. Seventeen other 
chapters—all good. 

KEEP ONE IN YOUR TOOL BOX. 
FIFTY CENTS. ° ° TWO-CENT STAMPS TAKEN. 


PRACTICAL PUBLISHING CO. 





THE WIRT DYNAMO BRUSH. 
CHARLES WIRT, 


1028 Filbert Street, 
P HILADEL PHIA, 


Send for 
Pamphlet. 





EAST ORANGE, N. J. 





Get A Booklet 


From Pryibil 


-ACHANGERS 








BOSTON WORKS 


FRANK BURGESS, Proprietor, 35 Hartford St., Boston, Mass, 
1,100 Sizes Spur, Bevel, Spiral, Worm, 
Rack, Elliptic, Internal, etc. Send for Catalog. 











** AKRON ”’ BELTING 


is guaranteed for the most ex- 
acting service. Defective Belts 
Replaced Free. 


THE AKRON BELTING CO. 


Manufacturers of Belting and 
Mill Supplies. 


AKRON, OHIO, U. S. A. 


Valuable Hand-Book Free. 
Practical Books for 
Practical Men__.—_, 


Catalogue of the leading and most important 
works on STEAM, STEAM ENGINES, ME- 
CHANICS, MACHINERY, MECHANICAL and 
ELECTRICAL ENGINEERING, sent free to any 
_— PHILADELPHIA BOOK CO. 


Practical and Scientific Pooks 


PHILADELPHIA, PA. 








19 South Ninth Street, 


WATER POWER GOVERNED 


i » for electrical and other work, 
with results equal to the 

best Corliss engine prac- 
tice. 

Send for Illustrated Cat- 
alogue “* A.” 
THE REPLOGLE GOVERNOR 

WORKS, Akron, 0., U. S. A. 
MARK A. REPLOGLE, 

Chief Engineer, 








This beats 
Wind, Steam or Horse Power. 
We offer the 
21-2 ACTUAT 


WEBSTER HORSEPOW ER 
GAS ENGINE 


For $150, less 10 per cent. dis- 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds. 
Made for Gas or Gasoline. 

te” Write for Special Catalog. 


WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO. 








i, 


Grindstone Troughs 


Machinery and Machine Supplies 
for Machine Shops. 


Hill, Clarke & Co. 


160 Oliver St.. BOSTON, 
168. Canal St., Chicago. 





TULLE LET 
Al Aste 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N. Y. 


how Aome eH mg - paler fie Ting 


work, Goth for Fra amd forssan Counties, 
Coutinounly forVhe” pant fourteen years. 


Per, CP ae 





Automatic Solid Die Bolt. 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue ‘‘A.”’ 
WEBSTER & PERKS TOOL CO. 


Cor, Spring and Monroe Sts., 


Springfield, Ohio. 








7 


BICKFORD 








That’s wh: 
the drilling machinery they use. j 
money-making machinery, such as the BICKFORD? 


LEARN ALL ABOUT IT. 


DRILL AND TOOL CO. 


3 PIKE ST., CINCINNATI, O., U.S. A. 


OLD CURIOSITY SHOPS. 


e208 





at some shops are to-day judging from 


Why not have 











May 7, 1806. 


AMERICAN MACHINIST 





Pratt § WMbitney Co. 22°. 


MAKERS OF 


Fine Machine Cools. 


Complete Plants furnished for Bicycle, brea Gun and Sewing Machine Makers, 
Gauges and Small Tools for all Machine Work. 
Presses. 8 Forging and Trimming Dies for all classes of work. 


 Droo Hammers and Trimming 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel road, London, E.; CHAS. CHURCHILL & Co,, LTD., 


2t Cross st , Finsbury, London, | 


FRANCE—FENWICK FRERES & CO., 21 Rue Martel, Paris ; 


Puteaux (Seine’. 
CHICAGO—42 and 44S Clinton st. BOSTON 


F. G. KREUTZBERGER, 140 Rue de Neuilly 


281 Franklin st. NEW YORK~—123 Liberty st 








“LIGHTNING” SCREW PLATES, Fieeamaroncent 
For Machinists, Electricians, Bicycle my taclnctecnet 4 hy 
|, Repairers, &¢., Adjustable Dies with Guides, = Sates = 


SEND FOR CATALOGUE. 


Greenfield, Mass., U. Ss. A. 











PATTERN MAKERS’ LATHES 





.... NEW DESIGN GAP-BED, 27-50 INCH SWING, 5 SPEEDS. 


For Description 


ond Catsioges, FITCHBURG MACHINE WORKS, 





48-INCH PLANER. 





PLANERS, DRILLS, LATHES, | rircueurc, mass., 


U. S.A. 


QUICK DELIVERY. 











By WM. METCALF. 


12mo, Cloth, 


A Hand-Book 


for Steel Users. 


$2.00 


JOHN WILEY & ‘SONS, 53 East (0th Street, NEW YORK CITY. 








WRIGLEY'S SMEBY DRESSER on 





nN —————= me 


\\, 


Fee 


Tobe returned or paid for in 30 days 


TRIAL Tt faces rapidly or cuts V-grooves 


Sharpening; has hardened stecl-faced Side Bearings and 

hardened ste: ! bus’ ed Pin Bearings. Price, $2 oo ; Cutters, 15 cts. 

ver set 

T. WRIGLEY, 85- ‘87 Fifth Ave., Chicago, U.S.A, 
Chas, Churchill & Co., tt 


and all Shapes. Cutters are Self. 





Send for Circular. Di count to the Trade, 


d., London, Ag’ts for Great Britain. 








J. M. ALLEN, President. 





SWEET’S 
Measuring Machine. 


The only micrometer 
that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed, 
SYRACUSE 
TWIST ORILL CO., 
Syracuse, N. Y. 





WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 
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LIGHT sso HEAVY MACHINERY CONSTRUCTED 


The James P. Wetherill Machine Co. 
Office & Works, 5th St. and Concord Ave., CHESTER, PA. 


a 


a 


SPECIAL MACHINERY DESIGNED. 
SEND PLANS OR IDEAS FOR ESTIMATES. 





a 
Reet 


on™ MANNOCITIN a 















OTTO GOETZE, U.S AGT. 14 BROAD STNY. 


Special Machinery. 


Adjustable 2-Spindle Drill Presses 
Cutter Grinders. ¢ 4 
* Cock Grinders. Solicited. 


Send for Photos or Blue-Prints. 


FOOTE, BARKER & CO., 
Vd 49 “A” Wood St., Cleveland, 0. 





The Barcilow & Bull Mfg. Co.. of Buffalo, N. Y., 
are remodeling the building formerly occupied by 
the q). « VY. Barrel & Basket Co... and will soon be 


manufacturing brass and iron bedsteads 

The Ball Bearing Co. which has a newly equipped 
factory in Boston and has its main offlee in the 
Hancock Inspirator Company's building, has 


opened an office also at 51 Oliver street, Boston 


The Grey Iron Casting Co., Mount Joy, Pa., man 
ufacturers of cast iron novelties, are building a new 
plant complete hey sold their old plant to the 
Pennsylvania Railroad Co.. which purchased the 
same to use the ground 


rhe New York & Cleveland Gas Coal Co. will 


hereafter repair and build their own cars. The 
company will erect car shops at Turtle Creek, Pa 
on the Pennsylvania Railroad rhe new shops 


will employ about 50 mer 


The Lackawanna Iron & Steel Company, Scran 
ton, Pa., are building roasting ovens to cost over 
$140,000 When these are completed the roasting 
of the Cornwall ores will be done there instead of 


at Cornwall, Lebanon Co., Pa 


Mr. James McLaughlin recently with the Phila- 
delphia Engineering Works has been elected 
secretary and treasurer of the Barr Pumping En 
gine Company, Philadelphia. Mr. W. W. Lindsay 
is the general manager of the latter company 


Dawson & Goodwin, dealers in machine tools, at 
Chicago, Hl... have been obliged, owing to the 
growth of their business, to seek larger quarters, 
and have leased the four-story building, southwest 
corner of Canal and Washington streets, Chicago 

A company to manufacture furniture has been 
formed at Goderich, Ont., Canada. Mr. F.G. Rum 
ball, hardwood lumber merchant, and Mr. Wm 
Hinton, of the Kensington furniture factory, Lon- 
don, Ont., are among the stockholders, the latter 
as manager. 

The new furnaces of the Franklin Steel Casting 
Co. were completed last week and are now in 
active operation. The company is rushed with 
orders and as soon as additional men skilled in the 
business can be secured the plant will be run 
double turns 

The Harrisburg Foundry & Machine Works, Har- 
risburg, Pa.. has received an order and will build 
two 300-horse power engines for an electrical plant 
at Braintree, Mass. The company just madea ship- 
ment of two of their 300-horse power engines to the 
southern part of Italy 

Jenkins Bros., 71 John street, New York, have 
been making some improvements in their joint 
packing, and call the new product the “Jenkins 
6."’ It is suitable for all pressures of steam, will 
not blow out, rot or squeeze out, and the joint can 
be broken and the packing used again 

rhe wood working mill at Capt. James David- 
son's shipyard, at West Bay City, Mich., was des- 
troyed by fire April 2Ist $20.000 will be ex 
pended on new machinery, engine, small band 
saws, rip saws, trimmers, gang saw, planers, 
matchers and other wood-working machinery 

The present railroad suspension bridge at 
Niagura Falls, N. Y., is to be replaced with a stee] 
bridge of three spans: end spans, 115 feet each ; 
center span, 500 feet. There will be a double track, 
with roadway underneath, The bridge company 
are doing their own work on the foundations, Bids 
for the steel will be opened May 4th at the office 
of the company 
- The Harrisburg Manufacturing & Boiler Co., 
Harrisburg, Pa., are running full time manufactur 
ing their celebrated Star water tube and Star 
down draft boilers.{,They have also the contract 
for the making and erecting 6f a number of large 
self-supporting stacks for the Consolidated Gas 
Company, New Jersey. These stacks will be placed 
near the Atlantic coast 

The Jenkins Iron & Tool Co. has been organized 
at Bellefonte, Pa., for the manufacture of rakes 
and novelties. Work on the new plant will begin 
at once Andrew Deitrich (of Baltimore) is presi- 
dent: secretary and treasurer, F. 8S. Chapin, of 
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Milton, Pa.. and W. K. Jenkins, of Bellefonte, man 
ager. 

The Central Ohio & Pennsylvania Co. has com- 
pleted the necessary terms whereby it will open 
extensive stone quarries at Brookfield, Trumbull 
Co., O., With its headquarters at Warren, O. A 
complete outfit of new machinery will be needed 
for the quarrying of hard stone by the latest 
methods 

Proposals are being invited until May 22, 1896, for 
steel-framed construction and repair shops at the 
United States Naval Station, Port Royal, S. C. 
Intending bidders can obtain pans and specifi- 
cations upon application to E. O. Matthews, Chief, 


Bureau of Yards and Docks, Navy Department, 
Washington, D. C. 

The West Chicago Park Commissioners are ask- 
ing for bids for the steam power and electric light 
plant for lighting the West Chicago parks and 
boulevards, station, Garfield Park, Chicago, Il 
Water tube boilers, engines, ete., are required. 
Sealed proposals will be received by the committee, 
at their office in Union Park, until 4 o'clock p.m, 
Tuesday, May 12, 1896 
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Bates, Henry in AS cheeks pid. sin aeneseae 34 
Baush & Harris Machine Tool Co.......... Cover 
Beaudry & Co. nxaueeath jaar eeu . 
Besly & Co. (3 aielpiacnainear nan agpaieits 35 
EGR 20 
Backtora Drill and Tool Co. .. ....c.cccccceccs 26 
Bignall & Keeler ~* eae cen, 
Bilgram, Hugo soak deceed tiaavin eae 37 
CIT 6: ticwenateoeebeee. swede 32 
Bliss Co., E, ee ee EEE a: 
Boston Gear Works ..... -. ......sseece0e: chee 
Bradford Mill Co., The. EE eR 
Brown & Sharpe Mfg. Co........... .. cee GOUGr 
Buffalo Forge Co....... sateen “abun Cover 
Builders Iron Foundry Riuks s Tiates esos renee 31 
Bullard Machine Tool Co... .... sc. se eseeees 34 
Burr & Houston Co...... eee saew sna santews 34 
Capital Machine Tool Co......... weenie os 5 « % 
Cincinnati Milling Machine Co.. ...... _.Cover 
Cleveland Machine Screw Co ..... © w.scoees 38 
Cleveland Twist Drill Co .......cccvescsces x oe 
ee IL a cnsaacraidieegsine sti neces 32 
Comstock, Wm. T ah ieced is eshte huseaeace eu dite. ai 34 
eS eae ‘ anes ac amauta 29 
Conover Mfg. Co.......... ener eoe me. * 
Correspondence School of Technology....... 35 
EY SIRs oo eccinent cavdcsmeaseanwaee 34 
oF mann 2b ewe neeine 24 
CRIA CHUEE CO. kcccccccveveceses eooe 35 
Dallett & Co., Thos. H.... bictees ‘0 ie 
oO ih 2) a kcxennehewts Cover 
Davis & Egan Mach. Tool Co .............e00 39 
Dawson & Goodwin.......... 27 
Deane Steam Pump co ..... ve Cover 
Detrick & Harvey Machine Co 3¢ 
Emenee Machine Co...... .i.c.cecccsces 35 
Dietz, Schumacher & Boye =7 
Dixon Crucible Co., Joseph ey ne ee 39 
Dwight Slate Mac hine Se Ldasce: Meawamese 39 
Dyer & Driscoll. jee epeoe 24 
Elliott Chemical Works ... 37 
i, Oe ea 30 
Evans Friction Cone Co........... ...sceccce, 38 
Fay & Co., J. A.. eee veuuedeed ae: 2 
Ferracute Machine Co Ra PS ‘ 32 
oa i Lo Sr rrr Cover 
Fitchburg Mac hine Works . a5 
EN ies. ot esti ap sh chusaemenc esas 33 
es SENG CRD 65s. cnsinevccenssvoceeeweess 25 
Forbes & Co.. W. D......... 5 Lakebbndehs area ee 
Fox Machine Co..... “aren ; ; Cover 
Frick Co., The. ESS re ; 40 
Garvin Machine Cc o., “The Pree ee 29 and Cc over 
Goetze,O ... cipen @ O0008 ceanebawere 25 
Goodyear, Ss. W. ski-pbaenaion damorsinsaiced aa 
Gould & Eberhardt......00 00°07 0 35 
Grant Calc ulating Machine Co............ 2¢ 
Gray Co., G. A... su peiaeme a aemeee Cover 
Harrington, Son & Co. ,E iivethidceseueos 30 


Hartford Steam Boiler Insp. and Ins Co 

Hendey Mac a eT 23 and C ove 
Henley & Co., N. W............ >. wekonwederes 22 
Sey CI OP Gini c vk odieecedesensens (asd, tor ae 


Continued on page 27. 





18-Inch Swing Engine Lathe. 
F, E,. REED COMPANY, # x& & 


WORCESTER, MASS. 
Engine Lathes from 10 to 30 Inch Swing Inclusive. 





MODERN MACHINE TOOLS 


Constructed from designs embodying all 
the late improvements in economy, manip- 
ulation, strength and accuracy. 


BETTS MACHINE CO., Wilmington, Del., U.S.A. 


LATHES! PLANERS!! SHAPERS, &. !!! 


Our tools are all of the latest and most approved ‘e- 
signs, while the workmanship, material and finish 
are of the highest order. You will find it an advan- 
tage to huve our catalogue and special prices be- 
fore placing your order. 

















024i Swing ;| SEBASTIAN LATHE co., 


CATALOJUE FREE. ° i 117 and 119 CULVERT ST., CINCINNATI, OHIO. 








DEALERS IN A FULL LINE OF 


(Pay SFE Machinists’, Mill and Railway Supplies, 


MAGHINISTS’ = {5 and 17 South Canal Street, CHICAGO, U.S. A. 














MORSE TWIST DRILLS SEND FOR es 
SUPPLY 60. KEARNEY & FOOT’S FILES, CATALOGUE “B. 
ys p>] » WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 
? BILLINGS & SPENCER’S WRENCHES, ETC. 
TOs o SMe See So g |THE TAYLOR-RICE ENGINEERING CO., 
oF. ¢ ¢ & & ee S Sos VE Works: Gloucester City. N.J., U.S. A. 
PESTS OK S PKS CL Fo | Millce: No. 119 S. 4th St., Philadelphia, Pa., U.S.A 
PES IEE PL Soi @ ieee Shell 
sad So SFP F SF Me IS Ad bl ——* 
> ” As nS Ra ve a oes oe se usta F Reamers 
e & Fo ‘S & & Me . > oe e 
ES KS S LS FHS" V SF Sgin.to5io. gend for New Pamphiet. 
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REMOVAL NOTICE. 


WING to the rapid growth of our business we have been obliged to 
seek larger quarters, and have leased the four-story building, 
SOUTH-WEST CORNER of CANAL and WASHINGTON 

STREETS, where we will be able to carry a much larger stock of Stand- 
ard and Special Machine Tools. Send for our list with special prices. 


DAWSON & GOODWIN, 


39 and 41 South Canal Street, 
26, 28 and 30 Washington Street, 


CHICAGO. 








NEWTON MACHINE TOOL WORKS, 






PHILADELPHIA. 





oh tt 


Horizontal Boring and 


Milling Machine. 





Reed’s Engineers’ Hand-Book 


to the Local Marine Board Examinations for 
Certificates of Competency as First and Second 
Class Engineers; with a supplement contain- 
ing the Answers to the Elementary Questions. 
Illustrated by 339 diagrams and 36 large plates. 
Fifteenth edition, revised and enlarged. 


8V0, CLOTH, PRICE, $4.50. 
D. VAN NOSTRAND COMPANY, 


Publishers and Booksellers, 
23 Murray Street, ° NEW YORK. 


* Copies sent by mail on receipt of price. 





HIGH CLASS ENGINE LATHES. 





PATENTED. 


With New and Valuable 
Features. 


MADE ONLY By 
THE BRADFORD MILL COMPANY, 
Calo ent on application,” CINCINNATI, OHIO, U.S. A. 
LONDON—Chas. Charchill & Co., Ltd., 21 Cross st., Finsburv. 
NEW YORK—Garvin Machine Co., Canal and Laight Sts. 









mao SUB? BALL-BEARINGS 


For General Machine Construction. 


ENORMOUS SAVING OF FRICTION AND POWER TRANSMISSION. 
RADIAL (CYLINDRICAL) AND END-THRUST TYPES, 
FOR STANDARD AND SPECIAL SIZES. 





Type “A,” or Single Radial Bearing 
(For Moderate Loads.) 








Ge 


Type D. “Step” or Combination Single Radial 


and Single Ead-Thrust Bearing 


Balis Confined in Cages and Handled as ONE PIECE. No Wear. No Adjustment. No Care. Easily Applied. 


“==> No Wear on Either Shaft or Box. Balls Have LATERAL TRAVERSE 
= and Roll Only on Hardened Steel, REMOVABLE SURFACES. 


Patented August 19, 1890; April 7, 1891; January 5, 1892; and July 11, 18,43.” 


Caution: Infringement of Patents will 
be vigorously prosecuted 


tion, Mailed Free on Application. 


PLEASE MENTION AMERICAN MACHINIST. 


THE BALL-BEARING CO., 


2scriptive Circulé yith f forms : 
Descriptive Circular. with fullinforma Main Office: WATSON STREET, 


NEAR NORTHAMPTON,? 


-«» BOSTON, MASS. 





or 

~t 
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PAGE 
Hoggson & Pettis Mfg. Co...........eee8- ' ; 
Seren Ar GD Gig Gn 5 nn0s.c5 000s vncneces 35 
Howard & Nichols Cycle Mfg. Co....... Cover 
Hurlbut-Rogers Machine Co ............. Cover 
Hyatt Roller Bearing Co.............. 33 
Ingersoll Milling Machine Co ; 7 
International Correspondence Schools, The 
Jenkins Bros [iene set Cover 
PRs ED ss 0 Satnesseeceesanases 34 
johns Mfg. Co... H. W sestadale Cover 
Jones & Co., B. M . nbbeeweuae 33 
Jones & Lamson Machine Co PRE OEE: Cover 
Kelly & Jones Co., The re — 
ar GOD. 5 ns ka ccensvetes> 600 00eueeeess 4 
Keystone Engine and Machine Works 4 
King Mfg. Co oh — ; 34 
Landis Bros panne 8 
LeCount, Wm. G : bapewanees ove 4 
Leland & Faulconer Mfg. Co .. 31 
Lodge & Shipley Machine Tool C« : Covert 
Long & Allstatter Co ....... ae 2 
Machinists’ Supply Co 
Mason Regulator Co skies sane 
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OT OE See 2t 
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National Pipe Bending Co.............-eseeceee 34 
New Doty Mfg. Co......... ; ’ — 40 
New Haven Mfg. Co : 37 
New Process Raw Hide Co piseue 8 
Newton Machine Tool Works . situne. ae 
Nicholson File Co , . sass ae 
Niles Tool Works Co : Cover 
Niles Tool Works Co., N. Y. Branch seta. & 
Nolte Brass Co.... ..Cover 
Norman Co., J. J... seccccsececes er 4 
Norton Emery Wheel Co ‘aoe eee — 
Ohio Machine Tool Co., The..., - 
Oneida Mfg. Chuck Co casa aévedaunbannuene 35 
Otto Gas Engine Works............++00: i — 
Passaic Smelting and Refining Co ; ‘ ; 
Peerless Drilling Compound Co., The 30 
Penberthy Injector Co.,.... ; bonndesese 37 
Philadelphia Book Co saa nen e Wo ewan 24 
Phosphor Bronze Smelting Co., Ltd........... 34 
Pierce Engine Co renews oovenee 4“ 
Place Machine Co., George ‘ecnaccenes 29 
Practical Publishing Co........... 5anaegeeuds 24 
Pratt & Whitney Co........ se ©O000s0d 05900008 25 
Pratt Chuck Co..... ; eeee 35 
Py Br asbenaceccce cocconsesceeee Oo <a 
Quint, A. D ° onto deveteetenceces Go0seess 37 
Q. and C. Co ; code saaue i eonde 3 
Rand Drill Co 7 
Reed Co., F. E : bphabeisenenss« Saenes a¢ 
Replogle Governor Works, The..... . 24 
Roots, P. H. & F. M.... seen oeeee COoVer 
i ee 8 neweres 14 
Rue Mfg. Co : wees 
Rutnagur & Co., M.C........ - stigibee se 
Saunders’ Sons, D TTT OTT TTT. esse 34 
Sawver Tool Co ake 33 
Sebastian Lathe Co.... ia at 
Sebastian-May Co ses ees 34 
Sellers & Co., Inc., Wm....... ; Cover 
Seneca Falls Mfg. Co ° eau aoe 3 
Shriver & Co. T panne 32 
Skinner Chuck Co pu esneees oees 35 
Slocomb & Co., J.T oe 4 
Springfield Gas Engine Co., The.. 4 
Standard Tool Co.. “ 8 
Stark, John 
Starrett, L. S....... 
Stiles & Fladd Press Co., The ad } 
Sterling Emery Wheel Mfg. Co. ... .......05- 31 
Stirling Co.. The sous seen ) 
Stover Novelty Works....... Cover 
Strelinger & Co., Chas. A.... , 32 
Sturtevant Co., BK. F se" Seas 4 
Svracuse Twist Drill Co 
Taunton Locomotive Mfg. Co 
Taylor-Rice Engineering Co. ; 
Timolat, J. G . : sae 39 
Toledo Machine & Tool Co , 
Toemey. FEORE ... .cccvsces cileebe ee 
Trenton Iron Co... The..... _— ; ea 7 
Trump Bros. Machine Co........... 38 
Van Nostrand Co., D , = 27 
Wagner & Andreas........... pemaamewate 37 
Warner & Swasey.. sae ».» Cover 
Waterbury-Farrel F’dry & Mach. Co Cover 
Waterbury Machine Co., The 39 
W. &S. Hydraulic Machinery Works......... 3 
Watts-Campbell Co.. rr 4 
remeber Beer, GO ... «.. .<ecses ° rr 24 
Webster & Perks Tool Co wane 24 
Wedderburn & Co., John...... ° Cover 
Wells Bros. & Co. o-weeuen a Cover 
Weston Engine Co ... es - sends 4“ 
Wetherill Machine Co.,The James P : 25 
Whiton Machine Co., D. EB.....  ..cesseeee 37 
Wiley & Sons, John...........00005. ve 25 
Wiley & Russell Mfg. Co ia 2 
Wilkinson Co.. The. —..cevccess men 
Wilkinson & Co., A. J.. 
Wilson. W. A...... eee be aeeh 39 
Wirt, Chas Rr jae 24 
Wolverine Motor Works —— 40 
Worcester Machine Screw Co , — 
Wrigley. T a 
eeepc. 3. ix 206 ee » ¥ 
Wyman & Gordon , ‘ Cover 
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’ Finding Li 
Buyers’ Finding List. 
Adding Machines. 
Grant Calculating 
Mass 
Air Compres-ors. 
Rand Drill Co., New York. 
Anti-Friction Metal. 
Passaic Smelting & Refining Co., 
Auger Bits. 
Adams, A. L., 
Balls, Steel. 
Cleveland Machine Screw Co., Cleveland, O. 
Bearings, Anti-Friction, 
3all Bearing Co , The, Boston, Mass 
Hyatt Roller Bearing Co., Newark, N J. 
Mossbery Mfg Co ‘ Attleboro, Mass 
Belting. 
Akron Belting Co., 
Belt Dressing. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Bench Screws. 
Capital Machine Tool Co., Auburn, N. Y. 
Bicycles. 
Howard & Nichols Cycle Mfg. Co., Newark, 
N. J. 


Machine Co, Lexington, 


Passaic, N.]J. 


sridgeport, Conn. 


The, Akron, O. 


Bicycle Pamps. 
Capital Machine Tool Co., 
Bicycle Tools, 
Bliss. E. W., Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co.. Cincinnati, O. 
Ferracute Machine Co., Bridgeton, N. J. 
Garvin Machine Co., New York. 
Lodge & Shipley Machine Tool Co., Cincin- 
nati, O. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Wilkinson Co.¢ The, Chicago, I11. 
Blowers. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York. 
Roots, P. H. & F. M., Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass. 
Bollers, Steam. 
Orr & Sembower, Inc., Reading, Pa, 
S erling Co., The, Chicago, III. 
Watts-Campbell Co., Newark, N. J. 
Weston Engine Co., Painted Post, N. Y. 
Bolt Cutters. 
Acme Machinery Co., Cleveland, O. 
Dawson & Goodwin, Chicago, II1. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Strelinger & Co., Chas. A., Detroit, Mich 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Books. 
Audel & Co., Theo.. New York. 
Baird & Co., Henry Carey. Philadelphia, Pa. 
Comstock, Wm. T., New York. 
Grant, Geo. B., Lexington, Mass. 
Henley & Co. Norman W . New York. 
Philadelphia Book Co., Philadelphia, Pa 
Practical Publishing Co., East Orange. N. J. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Van Nostrand, D., New York 
Wilev & Sons, John, New York. 
Boring and Turning Mills. 
Betts Machine Co., Wilmington. Del. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Niles Tool Works Co., Hamilton, O 
Sellers & Co., Inc., William, Philadelphia, Pa. 
Brass Work, Special. 
Nolte Brass Co., Springfield, O. 
Bushings. 
New Process Raw Hide Co., Syracuse, N. Y. 
Calipers. 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Standard Tool Co., Athol, Mass 
Starrett, L. S., Athol, Mass 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co. A. J., Boston, Mass. 
Castings, Brass. 
Nolte Brass Co., Springfield, O. 
Castings, Iron, 
Builiers Iron Foundry, Providence, R. I. 
Burr & Houston Co., Krooklyn. N. Y. 
Leland & Faulconer Mfg. Co, Detroit, Mich, 
Shriver & Co., T., New York. 
Castings, Phosphor Bronze. 
Nolte Brass Co., Springfield, O. 
Castings, Steel. 
Johnson Co., The, Johnstown, Pa. 
Centering Drill, 
Slocomb & Co., J. 
Chucks, Drill. 
Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn. 
Dawson & Goodwin, Chicago, Il. 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 


Auburn, N. Y. 


T., Providence, R. I. 


(Continued on page 29.) 





NICHOLSON FILE CoO. 
MACHINISTS S. M, NICHOLSON, PRES. AND GEN. MGR, 


WHO WANT TO 357 MORE BUSINESS 
USE IN 1895 THAN 
THE FILES WHICH WILL DO THE MOST AND BEST EVER BEFORE, 


WORK WITH THE LEAST EFFORT, SHOULD USE 


\ NICHOLSON FILES. 
















SEND FOR 
CATALOGUE, 


Full of Information and 
450 Illustrations. 


OrFice, PROVIDENCE, R.I., U.SA. 


THOS. H. DALLETT & CO. 
PHILADELPHIA. 


MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 


Shell Drills, 
ELECTRIC DRILLS. 


MENTION THIS PAPER. 













ee Rolling Mills. «« 


All our Rolling Mills are equipped with the 
MOSSBERG ROLLER BEARING which will save at least 
seventy per cent. of the power consumed in the 
ordinary style Rolling Mill. With the ROLLER 
BEARING hot journals are impossible, and the mills 
will run faster and do more work. Are welladapted 
for cold rolling of steel. Send six cent stamp for 
our 1896 Catalogue, showing latest improvements 
in ROLLING MILLS, AUTOMATIC AND POWER 
PRESSES. Forty-four different sizes of presses. 

MOSSBERG [1’F’G CO., Attleboro, Mass. 
ae PAS Charchilt & Co., London, E. C., and Birmingham, Eng. 

Kreutzbetger, Fenwick Freres & Co., Rue Martel, Paris. 


YACHT ENGINES. 


" 














we ie eee 
Ha 
Car) 


Send 


for 
Photos, 


Description 





and 





Estimates 


W. D. FORBES & CO,, 
1302 HUDSON STREET, 
Two blocks from Fourteenth Street Ferry. 


HOBOKEN, N. J. 
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MACHINERY FOR SALE. 


2% in. x 24in. x 7 ft. New Haven Planer. New. 
2lin. Gould & Eberhardt a Good as new. 
in. Boynton Hand Shape 
n-die Olt ‘Cutter, Good as 

Nos. 1, 8 and 6 Roots Pressure Blowers. ‘Ale Sondition. 
9 x 9 Greenfield Upright oy Good as new. 
18 x5 x 10 Brass Lined Duplex Pump. 
112 x 18 Slide Valve Engine. 
Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. 
Bearings, Friction — Pulleys, etc., less than halt 
value. OOKE & CO.,, 

163 and 1s po tA ‘Street, New York. 





Armstrong’s Pipe Threading ana 
Cutting-off Machines 


Both Hand and Power. 
Sizes 1 to 6in. 
Stocks and Dies univer- 
sally acknowledged to be 
THE BEST. 







Send for Catalog. 


\\ 
}, The Armstrong Mfg. Co. 
Bridgeport, Conn. 


Bargains in New and Second-Hand Machinery. 


72 inch, 57 inch, 26 inch ~ 24 inch Planers, and °* 
inch and #) inch Radial Drills. 

36 inch x 22 feet Bement Lathe raised to WD inch swine. 

41-2inch Pratt & Whitney Cut-off Machine. 

No. | Brown & Sharpe Universal Milling Machine. 

Lathes, Shapers, Drill Presses, Pipe Machines, Bolt 
Cutters, Steam Hammers, Grinding Machines and Gen- 
eral Machinery. 

Stock constantly changing. Let me know your wants. 


FRANK TOOMEY. 131 North 3d St., Philadelphia. Pa. 











“TT CAN'T HANG UP.” 





FOR BOILER FEED. SEND FOR CATALOGUE. 


THE MASON REGULATOR €0., 








TON, MASS. U. S. A. 


SECOND-HAND TOOLS. 


Modern Styles, 
Good Order, 
how rices. 

















ENGINE LATHES, — § 20 in. «5 ft, Hendey 
in, x of ” Selle rs 
4 ft., Reed. in. x 5 ft., Pens 
ft., Preniive. din. x 6 ft., Pratt & Whitney. 
6 ft, Binisdeli. éin. x 6 ft., Whitcomb 
49 “a tice. oh in. x 8 ft., Draper 
7 ft teed 
’ . sin. x 1-2 ft., rage 
+- ; oes. © in. x 6 ft., Pease a 
t., Perkins. yin. x 6 ft.. Pond. 
ft., New Haven a wae Wee 
7 ft., € yhaimberiain é6in. x 10 “t., Pond 
in. x I+ ft, Betts 
in. x 11 ft., Betts 
48 in. x 16 ft., Putnan 
SHAPERS 
: 6 in, stroke, Boynton. 
2 ft , Freeland. . stroke, crank, heavy. 
6 ft., Waterman. ) in. stroke, Hendes 
10 ft., triple geared. & in. stroke, Jeungst 
DRILLS, 2 in. atroke, geared, Imp. 
in. stroke, Hendey. 
Sensitive, Barnes. iin. stroke, Walter. 
16 in., Aurora, in. Trav. head, Wood-Light. 
22 in., complete, Snyder. iZ in. ‘ Varrer 
2 umplete, Ames 4 in. Fitchburg 
2 complete, Blaisdell. 4in Pratt & Whit 
8iin., Radial, Betts. ney. 
MILLING MACHINES. } MISCELLANEOUS. 
No. 2 Power, Pratt & Whitney. Stiles Presses Nos 
No. 2 Power, Cincinnat Gould-Eber. 36 in, Gear Cutter. 
Lincoln pattern, Pratt & Whitney. ( Up. B. & T. Mill., 40 in. 
> De Hor. B. & D. Meh., Sellers. 
PLANERS. Koiler Punch, 22 in 
stroke, crank Boiler Rolis, 6 8 ft 
. x sft. , Fitchburg. Steam Hammers, 350-2,500 Ibs, 





New Improved Bicycle Machinery. 


J. J. McCABE, 
14 Dey St., New York. 


E. P. BULLARD’S New York Machinery Warerooms- 


Successors t 





McFADDEN COMPANY, 


TEM ORD 6 
OF 


No. 722 Arch St., PHILADELPHIA, PA 


MACHINERY BARGAINS 


SEAL At Phoenix Iron 
Works, Trenton, N. J. 











29 in x 13 1-2 ft. Engine Lathe. Portable Drill 
26 rau , - - 36 in. x 14 ft. Planer. 
ws ¢ © x4 * . 12 in. Shaper Traverse Head. 
_. ee - a = Gear Cutter, 54 in, 
19-36 and 50 in. Drills Milling Machine. 
10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 


Punch and Shear, etc. 

Send for FULL LIST and Prices. 
GEORGE PLACE MACHINE Co. 
145 Broadway and 86 Liberty St., 
NEW YORK, 


SOME GOOD 
SECOND-HAND MACHINERY. 








LATHES. 10 in., Juengst, crank, 
5 in., Hendey, frict 
as in. 2 6:5., Erontion Bien ’ Lodge & Davis, crank 
i4i z 6. Jones & Lamson is in., Smith & Mills, crank 
15 in. x ft., Porter Mach in., “hase, crank 
Works. Gould & Eberhardt 
16 in, x 6 ft., Blaisde 5 
16 in. x 6 ft., Dexter Mach ne MISCELL ANEOUS. 
y rks. 1-Spindle Garvin neg 
16 in, x 6 ft., Lodge & Davis. in. Pend Drill Pre 
16 in, x 8 ft., Fitchburg — 2 4-Sp tle Pratt & Wt an 
18 in. 10 ft., Blaiade Drill 
18 in, x 10 ft,, Flather & Co, No. 2 Hibbard Power Press 
18in, x 6 ft., Bradford. No. 2 Pratt & Whitney Automat 
2lin. x 8 ft., Lodge & Davis. 5 Bolt Catter. 
22 in. x 8 ft., Blaisdell. N 2 Garvin Automat G 
26in. x 16 ft., Jones & = ans ( 
34 in. x 20 ft., FL S. Perkir a Vrent e Dr Press. 
> N iar I Miller 
PLANERS. No. 1 Gervia f M 
17 in., Whitcomb, crat , Prentice Bros. Suspension [D) 
16 in. x 16 in, x N Pra & Wi s n 
Whitney Ma 
24 in x ; = ft N Br wr x 5 4 es ew 
24 in. x 24 in, x 8 ft. Ma t 
26 in. x 2 1 x 6 ft DW. No. 2 Sy gtield Tool G 
in. x Sea” ten ae Garvin 3-Spindle D 
SHAPERS. Ss a _ mat de one 
6 in., Boynton & Ph N Dia if Lat 
hand. Armstrong Pipe Mack 
10 in., Hewes & Philips, New Have Us 
Write for complete showing a large stock of ma 
chinery in addition to thia list. 


THE GARVIN MACHINE CO., 





Laight and Canal Sts.. New York 
Also 51 No, 7th St., Philadelphia, Pa 
Second-Hand Machinery. 
LATHES. PLANERS, 
112in, x 5 ft., Young. 1 B., 20 in. x 20 in, x 4 ft,, Fitch- 
113in, x 5 ft,, Lathe & Morse, 
1 





No, 39 S. yi4 in. x 5 ft. Gin. 2? 1 No. 10 S., 24 in, x 24in, x4 ft., 

Harris, Wood & Light 

1 No. 35 S,, 15 in. x 6 in., Harris, 1 No. 11 S., 24 in, x24in, x4 ft., 

115in, x 6 ft., Blaisdell, Wood & — 

115in. x 6ft., P. & W. 1 No. B., 24 in, x 24 in.x4 ft. 

1No. 15 C,, 18iv, x6 ft., L. & D., M na. Mch, T« pol Co, 
Compound Rest & Taper At-§ 1 No. v4 ing x 4 in. x4 ft, 
tachinent, Peed ” Me h. Tool Ce 

1 No, 19 C., 18 in, x 6 ft., L. & D 1 No. B., 24 in. x od in. x5 ft, 
Com» sand Rest & Taper At Pond, Mch. T« 
tachment. 1 No. 61 S., 24in. x odin, x5 ft 








1 No. 20 C., 18 in. x 6 ft., L. & D. 6 in , Wood & Light 
Compound Rest & Taper At- 2 1 H., 24 in, x v4in. x 6 ft., Lathe 
tachment. & Morse. 

119 in, x 6 ft., Heave F. 1 No rie in. x 26 in, x 6 ft, 

220 in, x 11 ft., Lathe & Morse Pond, Mch. Tool Co, 

1 No, 378., Win, x 10 ft., Lincolr 1 No. 165. -» 8 in, x 28 in. — 8 ft, 

1 No. 3C., 2iin. x 10ft., P. & W Gay & Silver, Heavy ° 
Paper IN». 14S., 82 in. x 32 in. x 10 ft., 

1 No. 6 C., 22 in. x 9 ft., P. & W., Wood & Light. 

Taper. 1 No. B., 36 in, x 36 in. x 9 ft., 

1 No, 5 C., 22 in, x 10 ft., Niles, New Haven 
Taper. 1 No. P., 36 in, x 36 in. x9 ft., 

1 Ne. 25 8., 23 in. x 10 ft,, J. D. English. 

White, Taper, 1 No. B, 36in. x 36.in, x 10 ft., 

1 24 in. x 16 ft., Nicholson & Px md Mc h. Tool Co, 
Waterman. 1 No. P., 36 in, x 36in, x 14 ft., 

12%in.x 0 ft., Dustin & Hub- Powe oll, 
bard. 1 No, 13 S., 38 in, x 38 in, x 10 ft., 

1 No. 49 S., 27in, x 12 ft., Wood Aldrich & Co, 

& Light. 1 No, 17 S., 32in. x 10 ft., Van 

1 No. 508., 28 in, x 12 ft., Wood Horn, Open Side Planer. 

& Light 1 No. 127 C , 43in. x32in, x8 ft., 

1 No. 9S., 283 In, x 16 ft., Wood Pond M h, Tool Co., 2 heac is. 

1 No. 198 C 48in. x 82in, x 6ft., 


& Light. N 
130 in. x 12 ft., Lathe & Morse Pond. Mch. Tool Co., 2 ads. 





new. 1 No, 129 C., 48in, x32in. od 
1 No, 44 §.,30in. x 14 ft., Lincoln. Pond. Mch. Tool Co.. 2 heads. 
1 No, 45S., 32in, x 13 ft., Bement ¢ 1 No. 130 C., 48in. x3 .x6ft., 






Pond, M h. Tool ¢ 2 

1 No, 46S., 36in, x12 ft., Lincoln. § 1 No, H., 60 in, x #0 in, x 15 ft., 

1 No, 19S., 40 in. x 16 ft., Wood Niles Tool Works Co,, 3 
& Li ght. ae 

1 No. 618. , 48 in, x 18 ft, , Gay &)1 No. 60 in, x 60in, x 
Silver.’ eos rth, 1 head. 


& Dougherty. 


22 ft., 


Also large stock of other tools, Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., New York Oity. 





BUYERS’ FINDING LIST—Continued. 


Horton & Son Co., E., Wi 
) 


1 Locks, Conn 
Twist I 


ndsor 


Morse rill & Machine Co, New Bed- 
ford, Mass 
Oneida Mfg. Chuck Co.. Oneida. N. Y 


Pratt Chuck Co., 
Skinner Chuck Co, 


Clayville, N 


New Britain, Conn 


jrump Bros. Machine Co... Wilmington, Del 

Wiley & Russell Mfx. Co., Greenfield, Mass 

Whiton Machi.e Co, D. E, New Londor, 
Conn 


Chacks, Lathe. 
Cushman Chuck Co., Hartford, Conn. 
Dawson & Goodwin, Chicago, I] 
ae & Pettis Mfg. Co... New Haven, Conn 
Horton & Son Co., E.. Windser Locks, Conn 
National Chuck Co. New York 
Oneida Mfg. Chuck Co. Oneida, N. \ 
Pratt & Whitney Co., Hartford, Conn 
Pratt Chuck Co., Clayville, N V 
Skinner Chuck Co., New Britain, Conn 
Whiton Machine Co.. D E.. New London, 
Conn 
Chucks, Tapping. 
National Chuck Co., 
Clutches, Friction. 
Brown, A. & F.. New York 
Evans Friction Cone Co., Boston 
New Haven Mfg. Co., New Haven, 
Computers. 
Cox Computer Co., 
Condense>«. 
Conover Mfg. Co 
Cranes. 
Harrington, Son & Co,, I Phi 
Sellers & Co., Inc., Wm., Phil 
Catting-OfFf Machines. 
Armstrong Mfg. Co.,’ 
Hill. Clarke & Co, Bosto 
Hurlbut-Roxers Mach.Co., So. Sudbury 
Damper Regulators, 
Hine & Robertson Co., 
Dies, Screw Cutting. 
Acme Machinery Co., Cley 
Besly & Co., Chas. H., Cl 
Carpenter, |. M.. Pz 
Int c& Harvey 
jones & Lamsor ) 
Montgomery & Co., New York 
Pratt & Whitney Co., Hi: be rd, Conn 
Strelinger & Co., Chas. A., Detroit, M 
Taylor-Rice Nb oetel w Co., Gh 


' 


New York 


, Mass 
Conn 
New York. 


. New York 





, Conn 


Mass 


New York 


City, 
Wiley & Mfg. Co., Greenfiel 
Drawing Instruments, Ete. 
Alteneder & Sons, T., Philadelphia, Pa 
Keuffell & Esser C« "New York 
Drilling C roe sad. 


Russel 








Drilling Machines, 
Aurora Tool Works 
Jarnes Co.. W. F & 








ord Drill & Tool Co., Cincinnati, O 

Blaisdell & Co.. P., Worcest« r. Mass 

; ‘hos H., Philadelphia, Pa 
chester, N 

n Machine Tool Co., The, Cincin- 


nati, O 

n & Goodwin, Chicago, Ill 

z, Schumacher & Bove, Cincinnati, O 
wht Slate Machine Co., "He artford, ¢ 
Fitchburg Machine Works, Fitchb yurg, 
Foote, Barker & Co., Cleveland, O 

Fox Machine Co.. Grand Rapids, Mict 
Garvin Machine Co., New York 


mn 


Mass 


Gould & Eberhardt. Newark, N. J 
Harrington, Son & Co., E., Philadelphia, Pa 
Hill. Clarke & Co., Boston, Mass. 


New York 
New York 
. New Haven, 


McCabe, J. ] 
Montgomery & Co.., 


New Haven Mfg. Co Conn 


Newton Mach. Tool Works, Philadelphia, Pa 
Niles Tool Works Co., Hamilton, O, 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, Conn. 


Quint, A. D., Hartford, Conn 
Sellers & Co., Inc... Wm , Philadelphia, Pa 
Stover Novelty Works, Freeport, Ii 
Strelinger & Co,, Chas. A., Detroit, Mich 
Timolat, J]. G, New York. 
Warner & Swasey. Cleveland, O 
Wilkinson & Co., A. J , Boston, Mass 
Viley & Russell Mfg. Co., Greenfield, Mass 
Drill Gage. 
Wryke& Co., J., East Boston, Mass 
Drill Rods. 
Abbott, Wheelock & Co., Boston, Mass 
Drills, Twist. 
Besly & Co, Chas. H , Chicago, Ill 


Cleveland Twist Drill Co, Cleveland, O 


Machinists’ Supply Co , Chicago, Il 

McFadden Co., Philadelphia, Pa 

Montgomery & Co., Ne wW Y ork 

Morse Twist Drill & Machine Co., New Bed. 

ford, Mass 

Syracuse Twist Drill Co,, Syracuse, N, ¥ 
Drop Forgings. 

Wyman & Gordon, Worcester. Mass 


Continued on page 3 
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BUYERS’ FINDING LIST—Continued. 


Dynamos. 

Roth Bros. & Co., 
Dynamo Brushes. 

Wirt, Chas,, Philadelphia, Pa. 
Blevators. 

Albro-Clem Elevator Co., 
Emery Wheel Dresser. 

Wrigley, T., Chicago, II. 
Emery Wheels. 

Besly & Co., Chas. H., C hicago, Ill. 

Diamond Machine Co., Providence, R. I. 

Montgomery & Co., New York. 

Norton Emery W heel Co. , Worcester, Mass, 

Strelinger & Co., Chas. A., Detroit, Mich, 

Sterling Emery Wheel Co., Tiffin, O. 
Engines, Gas and Gasoline. 

Norman Co. J. J., Chicago, Il. 

Otto Gas E ngine Works. Philadelphia, Pa. 

Pierce Engine Co., Racine, Wis. 

Springrield Gas E ngine Co., Springfield, O. 

Webster Manufacturing Co. Chicago, IL.*+ 


Chicago, Ill. 


Philadelphia, Pa, 


Wolverine Motor Works, Grand Rapids, Mich. 


Engines, Steam. 
Ames Iron Works, Oswego, NY. 
Buffalo Forge Co., Buffalo, N. Y 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa. 
Keystone Engine & Mach. Works, Phila., Pa. 
Orr & Sembower, Inc., Reading, Pa. 
Watts-Campbell Co., Newark, N. a. 
Weston Engine Co., Painted Post, N. Y. 
Wetherill Machine Co., James P., 
Feed Water Heaters and Purifiers. 
Hine & Robertson Co., New York. 
National Pipe Be nding C oO. 


Files. 
Besly & Co., Chas. H., Chicago, Ill]. 
Machinists’ Supp ly Co., Chicago, I. 
McFadden Co., Philade Iphia, Pa. 
Montgomery & Co., New York. 
Nicholson File Co., Providence. R. I. 


Strelinger & Co., Chas. A., Detroit, Mich. 
Forges. 

Buffalo Forge Co , Buffalo, N. Y. 

Wilkinson Co., The, Chicago, Il, 
Friction Cones. 

Evans Friction Cone Co., Boston, Mass, 


Furnaces. 
American Gas Furnace Co., New York, 
Brown & Sharpe Mfg. Co., Providence, 

Gages. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Coffin & Leighton, Syrac use 

Pratt & Whitney Co., Hartford, Conn. 

Taylor-Rice Engineering Co 
N. J 


R. 1. 


Wyke & Co., J., East Boston, Mass. 
Gear Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N.,J. 
Grant, Geo. B., Lexington, Mass. 
Hill, Clarke & Co., Boston, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Whiton Mach. Co., D. E 
Gears. 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, 
Grant, Geo. B., Lexington, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co, T., New York 
Governors. 
Replogle Governor Works, The, Akron, O. 
Graphite. 
Dixon Crucible Co., 
Grinders, Center. 
Barker & Co , William, Cincinnati, O. 
Leland & Faulconer Mfg. Co., Detroit, 
Trump Bros. Machine Co., 
Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, 
Landis Bros.., Waynesboro, Pa. 
tT and Polishing Machines. 
Besly & Co,, Chas. H., Chicago, II. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Builders Iron Poundry, Providence. R. I. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York, 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co. 
McCabe, J. J., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co., George, New York. 
Sellers & Co, Inc., Wm, Philadelphia, Pa. 
Strelinger & Co., Chas. A , Detroit, Mich. 
Grinding Machine, Cock. 
Foote, Barker & Co., Cleveland, O. 
Grinding Machine, Cutter. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., 
Davis & Egan Machine Tool Co., 
nati, O. 
Dawson & Goodwin, Chicago, III. 
Foote, Barker & Co., Cleveland, O 
Garvin Machine Co., New York 
Norton Emery Wheel Co., Worcester, 
Pratt & Whitney Co., Hartford, Conn 


R. I. 


Joseph, 


R. 1. 


, Detroit, Mich. 


The, Cincin 


Mass. 


Continued on page 31 





No. 80 Nassau Street, ° 


Chas. Churchill & ax 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


CATALOQUES ON APPLICATION. 


NEW YORK. 


is. 21 Gross Street, Finsbury, 


London, E. C., England. 








Chester, Pa. 


New Haven, Conn, 
Taunton Locomotive Mfg. Co., Taunton, Mass. 


Foot-power 
Star+# Screw Cutting 
Automatic 
Lathes Cross Feed 
9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalo.ue B, 


SENECA FALLS MFG.COMPAN} 
687 Water St,, Seneca Falls, N. Y. 





PATENT UNIVERSAL 


SCREW-CUTTING . 


fod 2 eg) Se) oe ee 


ano TWIST DRILL GAGE? 


JWYKE&CO.E BostonMass.US.A.S 

MFR'S FINE MACHINISTS TOOLS. - 

—— FOREIGN AGTS. =—— a 

CHAS CHURCHILL &CO.CROSS ST.LONDON ENGLAND : 

SCHUGHARDT & SCHUTTF, SPANDAUER STRASSE 
BERLIN, GERMANY. 








PER GALLON wi!l cover the expense of making A Perfect Sub- 
stitute for ‘Cutting Oil,’’ ncw being used in Drilling, Threading, 
Punching, Planing or Milling Iron or Steel, by leading machinists. 

THE PEERLESS DRILLING COMPOUND is guaranteed not to 
rust, gum or clog machinery or to injure the hands, and is shipped 


on trial, without expense, to responsible parties. 


Send for our ‘‘ Yard of Un- 


solicited Testimonials ’’ and further particulars. 
Address, THE PEERLESS DRILLING 


COMPOUND CO., 


850-852 GENESEE ST., UTICA, N. Y. 





PRYIBIL P. 


Accurate Prvibil 





Workimanshi p 





, Gloucester City, 


, New London, Conn. 


Jersey City, N. J. 


Mich. 
Wilmington, Del. 





Cincinnati, O. 





_ TRAVELING 
CRANES 


agate 20,000 Ibe. 








SOK & CO, Inc, 
S15 Peana. Ave., PHILA., PA. 


SEND FOR, 
CATALOGUE OF. 
MACHINE TOOL #@. 


WILL HOLD LOAD AT ANY POINT 





EVERY 
MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
os .oo, and the money paid for book will be re- 

unded with first order amounting to $10.00 
or over, 


MONTGOMERY & CO., 


105 FULTON STREET, 
New Yoru City. 





RUE’S LITTLE CIANT 
INJECTORS AND EJECTORS 
ARE WITHOUT AN EQUAL. 











Send for valuable 
How often do Catalogue contain- 


you wash out 






ing information of 







your Boilers, vital importance to 

and do you every Mechanic, 

test them ? Engineer or Boiler 
Owner. Address, 





RUE MFG, CO., 118 N. 9th St., Phil. deiphia, Pa. 


_— Drop Hammers, 
iat Presses, 
iB Pa Special Mach’y Dies. PIE 


Sea THESTILES & FLADD Ls 





PRESS CO., 


WATERTOWN, N. Y. 








ILLING-GUTTERS» 
STN VA RIETY ey 

~¥ ‘Pa = 
-ERLANDS SEN. 


— 
STsy 


VES EL] 


WARRANTE? 








““HERCULES”’ 


The best anti-friction metal in the WORLD, 
TRY IT — USE IT. 
PASSAIC SMELTING AND REFINING CO., 
Office and Works, Passaic, N. J. 


For sale Ld ALEX. POLLOCK, 
e 


AGENTS 
Steamship Supplies, 203 West Street, N. Y. 


WANTED. 








E.W. BLISS C° 


3 Adams St., 
BROOKLYN, N. Y. 


CHICAGO: 
96 W. Washington St. 


DROP FORGING 
PLANTS. 


PRESSES, DIES and 
SPECIAL MACH’Y 


For Bicycle, Electrical 
and all Sheet Metal 
Work. 


Owners. of 
THE STILES AND 
PARKER PRESS CO. 
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SOME DAY, PER 


—better appliances For Ge ; 
ar cutting than our > ‘ 
however, they most certainly have om plant boasts of may transpire. 


HAPS, 





ja : Our equipment is disti tl d. er 

amen , é STINC mode 

ne ae A phe yen demands of such work requires for p Hoes ees 

- wii pe are saan and Worm, up to 50’ diameter and 8-inch face. All pe 

espe: tec — & Sharpe ’’ Patent Involute Cutters, and all are tested 
ring machines. Perhaps we might even be able to cut the cost of 


your cut Gearing for you? 
F’G CO., 


LELAND & FAULCONER 1’ 
DETROIT, MICHIGAN, 
























= nS SmS SSeS 0S == 
ret Php pape ptt 
(= SSMS MSM SMS MSS SM 








































~! 


Me He >: 
WORCESTER >; 
y MASS. >: 








BSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 


POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 


99 Reade Street, New York, 

85 Queen Victoria Sireet, London, Eng, 

5 Neue Promenade, Berlin, (., Germany. 
Cor. Lake and Kirtland Streets, Cleveland, O, 








MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





WRITE FOR CATALOGUE 








BoLtT ans Nut 







soos “soe out , 
F3* BP Lo os 
x “4° 6 9* a ye 

oe** oo «i 2 S' 

s . 
ete 

o> 

vo sh The NATIONAL 


MACHINERY CO. 
TIFFIN, OHIO. 


«~_STERLINC_~»+ 
EMERY WHEEL MFC. CO. 


210 THIRD AVE., TIFFIN, O. 
ALSO MANUFACTURERS OF 


Advance Safety Emery and Corundum Wheels, 
with or without Wire Web. 

















BUYERS’ FINDING LiST—Continued. 


Hack Saws. 
Besly & Co., Chas. H., Chicago, II] 
Montgomery & Co., New York 
QO &C. Co., Chicago. Ill 
Stover Novelty W orks, Freeport, Ill 
Strelinger & Co., Chas. A., Detroit, Mich 
Hammers, Drop. 
Long & Allstatter Co., Hamilton, O 
Miner & Peck Mfg. Co., New Haven, Conn. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Pratt & Whitney Co., Hartford, Conn 
Hammers, Power. 
Beaudry & Co., Boston, Mass 
Hoists. 
Harrington, Son & Co., 
Sellers & Co., Inc., Wm_., Philadelphia, 
Hydraulic Machinery. 


E., Philadelphia, Pa 
Pa 


W.&S. Hydraulic Machinery Works, N. Y¥ 
Indicators. 

Ashcroft Manufacturing ¢ , New Y k 
Injectors. 

American Injector Co., Detroit, Mic! 

Jenkins Bros... New York 

Penberthy Injector Co., Detroit 


Mich 
Manufacturing Co., Philadelphi 


Rue hia, 
., Inc., Wm., Philadelphia 


Sellers & Cx 
Jack Screws. 
Capital Machine Tool Co., Auburn, N. Y¥ 

Keyway Cutter. 

Baker Bros., Toledo, O, 

Lathes (see also Turret Lathes). 
Barnes Co., W. F. & John, Rockford, Il] 
Blaisdell & Co., P.. Worcester, Mass 
Bradford Mill Co., The, Cincinnati, O 
Brown & Sharpe Mfg Co., Providence, R. 1 





Bullard Machine Tool Co, Bridgeport, Conn 

Davis, W. P., Rochester, N 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, © 

Dawson & Goodwin, Chicago, Ill 


Dietz, Schumacher & Boye. Cincinnati, O 


Draper Machine Tool Co., Worcester, Mass 

Fifield Tool Co., Lowell, Ma 

Fitchburg Ma e Works, Fitchburg, Mass. 

Flather & Co., Nashua, N. H 

Gould & Eberhardt, Newark, N. J 

Hart gton, Son & C« I Philadelphia, Pa 

Hendey Machine C« Porrington, ¢ n 

Hill, Clarke & Co., Be n, Mass 

Lodge & Shipley Machine Tool ¢ Cincin- 
nati, O 

McCabe, ]. J... New York 

McFadden Co., P idely i. Pa 

New Doty Mfg. Co., Janesville, W 


New tiaven, Conn 
, Hamilton, O 


New Haven Mfg. C« 
Niles Tool Works Co 


Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, Conn 
Reed Co., F. E., Worcester, Mass 
Sebastian Lathe Co., Cincinnati, O, 
Sebastian-May Co.. Sidney, O 

Sellers & Co., Inc., Wm., Philadelphia, Pa 


Seneca Falls Mfg. Co.. Seneca Falls, N. \ 
Stark, John, Boston, Mass 
Wagner & Andreas, Leipzig, 
Machinists’ Tools and Supplies. 
Machinists’ Supply Co., Chicago 
Montgomery & Co., New York 
Milling Attachment. 
Adams Co., The, Dubuque, lowa 
Milling Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Cincinnati Milling Machine Co., Cincinnati, O 
Erlandsen, J.. New York. 
Garvin Machine Co., New York. 
Ingersoll Milling Machine Co., Rockford, Ill 
Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many. 
Starrett, L. S., Athol, Mass. 
Milling Machines. 
Bliss Co., E. W., Brooklyn, N, Y 
Brown & Sharpe Mfg. Co., Providence, R. I 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 
Forbes & Co., W. D.. Hoboken. N. J 
Garvin Machine Co., New York “ 
Ingersoll Milling Machine Co., Rockford, Il}, 
Leland & Faulconer Mfg, Co., Detroit, Mich. 
McCabe, J. J.. New York 
Newton Mach. Tool Works, Philadelphia 
Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Reed Co., F. E., Worcester, Mass 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Waterbury-Farrel Foundry & Machine Co 
Waterbury. Conn 
Motors, Electric. 
Dallett & Co.. Thos. H., Philadelphia, Pa 
Roth Bros. & Co., Chicago, Ill 
Needle Wire. 
Abbott. Wheelock & Co., Boston 
Oil Kxatractors, Exhaust. 
Hine & Robertson Co., New York 
Packing. 
Jenkins Bros.. 


Germany 


Pa 


Mass 


New York 


Continued on page 
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BUYERS’ FINDING LIST- Continued. 


Patent Attorneys. 
3acon, L. Seward. Washington, D. C. 
bates. H. H.. Washington, D. C. 
Dyer & Driscoll, New York. 
Wedderburn & Co., John, Washington, 

Pattern Letters, 

Wells, Heber, New York. 

Phosphor Bronze. 

Phosphor Bronze Smelting Co.. 
delphia, Pa. 

Pipe, Bent. 
National Pipe Bending Co., New Haven, Conn 

Pipe Coverings. 

Johns Mfg. Co., H. W., New York. 

Pipe Catting and Threading Machines. 
Armstrong Mfg Co., The, Bridgeport Corn. 
Bignall & Keeler Mfr, Co., Edwardsville, Ill. 
Curtis & Curtis. Bridgeport, Conn. 

Dawson & Goodwin, Chicago, Il] 
Detrick & Harvey Machine Co., Baltimore. 
Md 


National Machinery Co.. Tiffin O. 

Saunders’ Sons. |) , Yonkers, N. Y. 

Wiley & Russell Mfg. Co.. Greenfield. Mass. 
Pipe Fittings. 

Kelly & Jones Co., 
Planers. 

Betts Machine Co.. W ilmington, Del. 

Davis, W. P. Roc hester 

Davis & Exan Machine Tool Cc oO. 

nati, © 
Dawson & Goodwin, Chicago, Ill. 
— & Harvey Machine Co., 


D. €. 


Ltd., Phila- 


The, New York. 


. The. Cincin- 


Baltimore. 


F ischburn Machine Works, Fitchburg, Mass. 
Flather & Co., Nasnua, N. H. 
Garvin Machine Co, New York. 
Gray Co,G A. Cincinnati, O. 
McCabe, J. J , New York. 
New Haven Mfg Co., New Haven, Conr, 
Niles Tool Works Co , Hamilton, O 
Niles Tool Works Co , New York 
Ohio Machine Tool Co., The. Kenton, O. 
Pratt & Whitney Co , Hartford, Conn. 
Sellers & Co, Inc, Wm, Philadelphia, Pa. 
Wilson, W. A., Roc hester, N. Y. 
Polishing Wheels. 
Builders Iron Foundry, 
Presses, Dies, Etc. 
Bliss Co., E. W., Brooklyn ie Bs 
Ferracute Machine Co., Bridgeton, N. J. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co , The, Tc ledo, O, 
Pressure Reducing Valves. 
Hine & Robertson Co., New York. 
Pamping Machinery. 
Deane Steam Pump Co., Holyoke, Mass. 
Mason Regulator Co , Boston, Mass. 
Wetherill Machine Co., James P., Chester, Pa 
Panches and Shears. 
Bliss Co , E. W., Brooklyn. N. Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Long & Allstatter Co , Hamilton, O. 
New Doty Mfg. Co., Janesville, Wis. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
W & S. Hydraulic Machinery Works, New 
York. 
Rachet Drills. 
Bienall & Keeler Mfg. Co, 
Raw Hide. 
New Process Raw Hide Co., 
Reamers. 
Cleveland Twist Drill Co., Cleveland, O 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Taylor - Rice Engineering Co., Gloucester 
City. N. J. 
Wi'ey & Russell Mfg. Co., 
Rock Drills, 
Rand Drill Co, New York. 
Rules, Graduated Steel. 
Coffin & Leighton. Syracuse, N. Y. 
Darling. Brown & Sharpe Providence, R. I 
Sawyer Tool Co., Athol, Mass. 
Standard Tool Co., Athol, Mass. 
Starrett Co,, L. 8., Athol, Mass. 
Wyke & Co., J., East Boston, Mass. 
Rust Preventing Compound, 
Goetze, O., New York, 
Schools. 
Correspondence School of Technology, Cleve- 
land, O. 
International Correspondence Schools, Scran- 
ton, Pa. 
Screw Machines (see Turret Lathes). 


Screws, Machine. 
Cleveland Machine Screw Co., Cleveland, O. 
Flather & Co., Nashua, N. H 
McFadden Co. 'P hiladelphia, Pa. 
Worcester Machine Screw Co., 

Mass. 

Screw Plates. 
Machinists’ Supply Co., Chicago, I11. 

ay Wells Bros., Greenfield, Mass. 

““ Wilev & Russell Mfg. Co.. Greenfield, Mass. 
Wilkinson Co., The, Chicago, Ill. 


Providence, R. I. 


Edwardsville, Ill 


Syracuse, N. Y. 


Greenfield, Mass. 


Worcester, 


(Continued on page 3?.) 


T. SHRIVER & CO. 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 





of any size, moulded on machine 


PULLEYS “ass 
GEARS wiser S.Stiten meedeas 


% 


- 








How to Save Money in 
Blacksmith Shops. * 


By ORVILLE H. REYNOLDS. 


LLUSTRATED pamphlet showing opera- 

tions done by dies and formers by means 

of bulldozer and helve hammers. Ought to be in 

the hands of every foreman blacksmith. Pub- 
lished by LOCOMOTIVE ENGINEERING, 

Price 25 cents. 256 Broadway, New York. 











P, BLAISDELL & C0, 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others 
EVERY SCALE QUARAWTEED SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


HANGERS ror tHe trape.— 


Our boxes are reamed on a ial machine which 








leaves the bearing exceedingly smooth and very 
accurate. 

six months. 
guaranteed. 


They hold sufficient oil for three to 
Durability and good workmanship 





THIS SLIDING HOOK POST HANGER is adjustable in 
all directions—in and out, up and down. We have 
it inassorted sizes of diameter and reach. Hangers 
of all styles a specialty. We carry large stocks for 
immediate shipment. Don’t make hangers. It doesn't 
pay. - our booklet and discount and see for 
yourse 

NEAT DESIGNS. CORRECT PROPORTIONS. 
ACCURATE WORKMANSHIP. 


P. PRYIBIL, 
512-524 WesrT 41st STREET, NEW YORK. 





Telegrams ** Pryibi!, New York.” A BC Code used, 


The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND AUTOMATIC SPACING. 


MUL- 





SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 
A Book of Tools 





hg “It is splendidly ¢ 1m 
Boas piled, and I assure you 
: will be of very great use 


( tome. It will bea handy 
¥ book of reference, 
of having so many cata 


instead 


logues to refer to.”’ 





Joun A. BRASHEAR, 
= papyoment | somes 
OE TROT MW Allegheny 
v.3.A. 
The point that Mr. Bra 
shear makes is an excel 





lent one. ‘‘A Book of Tools’’ is small in size, can 
be kept on the desk for constant reference, and it 
contains a very large part of whatis best from 
upwards of four hundred different manufacturers 
the being made with the 
greatest of care. 

It is certainly the 


catalogues, selections 
most complete catalogue of 
Tools, large and small, Machinery, big and 
ard Supplies of all kinds. It contains 
over 2,000 illustrations, and is sent post-paid to any 
address upon receipt of 25 cents in stamps. 


CHAS. A. STRELINCER & CO., 
DETROIT, MICH. 


little 


550 pages, 





The Adams ART AUGER BIT. Pat’d. 
Does plain and art workin great variety. 
Something to beat scroll sawing. 














For Pattern and Cabinet Makers, Car- 
penters, Amateurs. Discount to dealers, 


will buy an 8-8bit for brace and machine. A plafn Bit Rosette 
and Inlaying Bit sent post-paid on receipt of pricé.. l'rice 
ist Free. A. 1, ADAMS, Bridgeport, Conn. 








SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., 0. 8. A. 


Wooo Worxine Machinery 


Or EVERY DESCRIPTION. 
CAR SHOP TOOLS 


—AND— 
PATTERN MAKERS 
MACHINERY, 
LEADING SPECIALTIES. 


Illustrative and Descriptive. 
matter, with prives on appli- 
cation. 


J. A. FAY & €0., 


293 to 313 W. Front St., 
Cincinnati, Ohio. 











